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F o re w o rd .
The I n v e s t i g a t i o n s  w h ich  form th e  b a s i s  f o r  t h i s  t h e s i s  
w ere  c a r r i e d  o u t  i n  th e  m e d ic a l  w ards and th e  b io c h e m ic a l  
l a b o r a t o r y  o f  th e  R oyal H o s p i t a l  f o r  S ic k  C h i ld r e n ,  G lasgow. 
The work was commenced a t  th e  s u g g e s t i o n  o f  P r o f e s s o r  F i n d l a y ,  
to  whom and t o  D o c to r s  M o rr is  and  Graham I  am d e e p ly  I n d e b te d  
and  v e ry  g r a t e f u l  f o r  many k i n d ly  s u g g e s t i o n s  and c r i t i c i s m s .  
U n le ss  w here  o th e rw is e  s t a t e d ,  I  am p e r s o n a l l y  r e s p o n s i b l e  
f o r  th e  i n v e s t i g a t i o n s  and t h e  d e d u c t io n s  drawn th e r e f ro m .
The t h e s i s  n a t u r a l l y  f a l l s  i n t o  two p a r t s : -
P a r t  I  -  An a n a l y s i s  o f  th e  r e s u l t s  o f  d e c a p s u l a t i o n  
in  a s e r i e s  o f  c a se s  o f  su b a c u te  N e p h r i t i s .
P a r t  I I -  A s tu d y  o f  N e p h r i t i s  in  c h i l d r e n ,  w i t h  s p e c i a l  
r e f e r e n c e  to  t h e  c o r r e l a t i o n  o f  C l i n i c a l  and 
B io ch e m ic a l  f i n d i n g s ,  and  s u g g e s t in g  an 
o r i g i n a l  c o n c e p t io n  o f  th e  d i s e a s e .
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P a r t  I  -  An a n a l y s i s  o f  th e  R e s u l t s  o f  D e c a p s u la t io n  i n  a 
s e r i e s  o f  c a s e s  o f  su b a c u te  N e p h r i t i s *
H i s t o r i c a l ; -  The t w e n t i e t h  c e n tu r y  opened t o  a p e r i o d  o f  
a c t i v i t y  i n  e x p e r im e n ta l  r e n a l  su rg e ry *  O c c a s io n a l  s u c c e s s ­
f u l  r e s u l t s  a c c r u i n g  i n  c a se s  w h ich  t u r n e d  o u t  to  b e  N e p h r i t i s  
l e d  c e r t a i n  s u r g e o n s ,  n o t a b l y  H a r r i s o n  and I d e b o h l s ,  t o  o p e r a t e  
d e l i b e r a t e l y  i n  t h i s  d i s e a s e *
The e a r l i e s t  t e c h n iq u e  c o n s i s t e d  o f  s im p le  p u n c tu r e ,  th e n  
i n c i s i o n ,  and l a t e r  d e c a p s u l a t i o n .  At f i r s t ,  o n ly  one k id n ey  
was d e c a p s u l a t e d ,  th e n  b o th  k id n e y s  a t  d i f f e r e n t  t i m e s ,  and 
f i n a l l y  b o th  to g e th e r *  The e a r l y  o p e r a t i o n s  w ere c a r r i e d  o u t  
i n  c a s e s  o f  a c u t e  n e p h r i t i s ,  b u t  f u r t h e r  e x p e r i e n c e  seemed to  
show t h a t  any r e s u l t s  t o  be hoped f o r  w ere  t o  be  o b t a i n e d  in  
s u b a c u te  c a s e s ,  i n  w h ich  oedema was a m arked f e a t u r e .  One 
e x p l a n a t i o n  o f f e r e d  i n  s u p p o r t  o f  th e  c la im s  f o r  s u c c e s s  was 
t h a t  th e  o p e r a t i o n  r e l i e v e d  th e  oedem atous t e n s i o n  to  w h ich  t h e  
k id n e y 8 i n  common w i t h  th e  t i s s u e s  g e n e r a l l y  w ere  b e in g  
s u b j e c t e d ,  e s t a b l i s h e d  a c o l l a t e r a l  c i r c u l a t i o n ,  and  so e n c o u r ­
aged  a  r e n e w a l  o f  r e n a l  f u n c t i o n .  S in c e  th e  p u b l i c a t i o n  o f
(1)
H a r r i s o n ' s  f i r s t  t h r e e  c a s e s  i n  1896 , and o f  E d e b o h ls '  p a p e r
(2)
i n  1904 , th e  o p e r a t i o n  h as  u nde rg o n e  an e x t e n s i v e  t r i a l *
(3) (4)
Among o t h e r s ,  S i r  T Horder (4 c a se s )  , J .T y so n  (3 ca se s )  ,
(5) ( 6) (7)
H*Koplik (5 c a s e s ) , T .K idd (4 c a s e s ) , F .D .B oyd (2 c a s e s ) ,
( 8) (9) (10)
J .S * F o w le r  (3 c a s e s ) ,  J*W*Simpson (4 c a s e s ) ,  and  J  F a w c e t t  (2 c a s e s )
have r e p o r t e d  f a v o u r a b ly  on th e  r e s u l t s  o f  th e  o p e r a t i o n  i n
( 11)
s e l e c t e d  c ase s*  R ovsin g  i n  a  r e v ie w  o f  u r o l o g i c  s u r g e r y ,  
has  r e c o r d e d  the  r e s u l t s  o f  a  l a r g e  s e r i e s  o f  o p e r a t i o n s  o v e r  
a  p e r i o d  o f  t h i r t e e n  y e a r s .  He d i v i d e s  the c a s e s  i n t o  g r o u p s ,  
and f i n d s ,  on th e  w h o le ,  v e ry  f a v o u r a b le  r e s u l t s  i n  th e  d i f f u s e  
pa renchym atous  t y p e .
In  s p i t e  o f  th e  s u c c e s s e s  c la im e d  f o r  i t ,  how ev er ,  th e  
o p e r a t i o n  i n  more r e c e n t  t im e s  has b e en  f a l l i n g  i n t o  d i s f a v o u r  
i n  t h e  g e n e r a l  o p in io n *  In  h i s  a d d r e s s  on n e p h r i t i s  a t  t h e  
B r i t i s h /
Duration 
of i lln e ss
tijffii- Biochemical Tests before operation. before Biochemical Test a fte r operation. Summary of
CASEi- B/P. Blood. Alb. Urea Concentration Teak. Pigm ^t. Bi.Urea. operation. Urea. Cone. Test. Pigment. Blood Urdu P atho log ist’s
mm. 2nd. Hour sample. $ mg. per 2nd. Hour Sample. % mg. per 100 cc. Report. REPORT.
l .J .S .  
— 2^--------
115/85 4* 4 -4 ■+- No record e
iWW Ss.V/.
19.4/7 wks. No records. No records. DiJdL of N ephritis. 2/2/1918.
2.M.C.
3. W.B.
110/70
110/68
4-
+■ + -»-
No record 5
44$
----------------
17 weeks. 
22 weeks.
No records. 
No records
----------- --------------------
No record Die
Acute c a ta r r -  
:hal n ep h ritis .
L.
Jo trace  sinee dism issal.
4.I.McA, ► 4- 4"4 14 ► 12.4/7 wks. No records No record. )ied following operation.
5. A. W. 100/65 r -4 +  4“ 1.8$ 46 to  64 19 weeks 3.5$ 44 to 5 > No record. Complete r to o v ery ..
4 t- 4- No record s I I . 4 /7  wks. No records. No record. Seen May 1925 "Perfeotly well*
7.J.D . 100/80 ► 4- 4-4- 2.6% 63 30 15 months. 2.7$ 62 "Mixed N ephritis •Complete recovery.
8. C. McL. 128/100 — 4 2. Z% 20 27 24 weeks 2.8$ 60 do do U ltim ately died of n e p h ritis
9.G.W. t- 4- t- No record 1 28 weeks No records I n te r s t i t i a l
N ephritis.
Seen 1.9/12 years a f te r  d is -  
:mibsa l "Greatly improved; 
trace  of albumin"
10.B.L. 90/60 r  4- 3$ 46 22 weeks No records Diffuse glome r -  
u lo -tubu lar 
n ep h ritis .
Died 12 days a f te r  operation.
l l . J .F . 95/70 t t t Bor.cords 15 months No records Mixed n ep h ritis .
ch iefly
glomerular.
Now in  East park Homes. 
Evidence of Chronic in te rs ­
t i t i a l  changes.
12.J.W.S. 104/68 1- +■ 1 .4 $ 58 27.9 29.5/7 wks. 3$ 58 28.3 Mixed n ep h ritis , 
ch iefly  tubu lar 
and in te r s t i t i a l .
Now in  Eastpark Homes. 
Seems almost cured.
13.P.A. t + - f 1.6% 19 20 weeks. No records Glomerulo- tubul­
ar nephritis. Conplete recovery.
14.D.C. 110/80 - t V z% 45 19 deeks. 2 g $ 50 Glomerulo tubul- Complete recovery.
15. W. P. 118/80 t 4-4-4- 2.6% 47 18 weeks. No records Glomerulo-tubul-
la r .
Seen Jany. 1928. "Veil but 
trace  of albumin in  u rine"
16. A. L. 80/56 4- 4“ Z.4$ 16.8 9*3/7 wks. 2.6% 18 Subacute Paren­
chymatous neph­
r i t i s .
Cosplete recovery.
17. J . I- 95/70 — 1- + +’ 2.6% 35 16 weeks No records Glomerulo -  
Tubular.
Died o f n ep h ritis  5/2/26.
18.N.T. 106/50 •4 4- 2 .4 $ 25 7^ months. z% 33 Glomerular 
n e p h ritis  be­
coming chronic.
Now chronic i n t e r s t i t i a l  
n ep h ritis .
1 9 .J .J . 88/50 4- +- No records 17 months 52 Mixed n ep h ritis Lost sight of since 
d ism issal_________ ______ ____
20. J* C. 118/80 4  +- + 4- 9 a* 10 weeks 2.9% 86 Acute glome ru- 
... tlftr Rftphr1t1ftt ..
S t i l l  oedema and albuminuria 
sxsNfinJu______________________________
21.J.M. 90/60 -f . 4-4 4 ■ ~ W 56 7^ months 1.6% 30 Glomerular Mixed n eph ritis
Child slowly improving .S t i l l  
albuminuria and occasional 
oedema.-----
22.J.R . 112/85 f  f  4 2 .4$ 36 N.P.N.70 11 weeks 2.1% 56 I.P.N.92 Mixed n ep h ritis  
mostly
ta tg ra U tl i l i .
Seems oonpletely freedrom 
signs of disease.
23.F«McA. 110/90 4- 4 4 0. 0% N.P.N.66 21 weeks No records. Mixed n ep h ritis . Child died of pneumonia
13/ 2/ 29.
_ _ _ _ _ 1 - r -  m ml »— m>wm mrrm-wm m m-,_ ^  1w ■.!_ JI_L ___________ _______________________ ______________ - — ------------- ------------------------ ----------- ---------------------- ------------------------ —— — — — ---------------— ---------------------
( 12)
B r i t i s h  M e d ica l  A s s o c i a t i o n  m e e t in g  in  1 928 , T .G .M oorhead
e x p r e s s e d  the view t h a t  th e  o p e r a t i o n  i s  u n c a l l e d  f o r ,  w h i le
i n  t h e  r e c e n t  e d i t i o n  o f  G a r ro d ,  B a t t e n ,  T h u r s f i e l d ,  and
(13)
P a t e r s o n ' s  ”D is e a s e s  o f  C h i ld r e n ” , J .C .S p e n c e  makes th e  
s t a t e m e n t  t h a t  d e c a p s u l a t i o n  h as  f a l l e n  i n t o  d i s r e p u t e  i n  th e  
l i g h t  o f  t h e  new er know ledge o f  th e  d i s e a s e .
D e t a i l s  o f  P r e s e n t  I n v e s t i g a t i o n : -  The s e r i e s  on w h ic h  our 
a n a l y s i s  i s  b a s e d  c o n s i s t s  o f  tw e n ty  t h r e e  c a s e s ;  t h e  f i r s t  was 
o p e r a t e d  on i n  June  1917 , and t h e  l a s t  a s  r e c e n t l y  a s  J a n u a ry  
o f  t h i s  y e a r .  O p e ra t io n  was d e c id e d  on in  e a c h  c a s e  p r i m a r i l y  
b e c a u s e  o f  f a i l u r e  t o  r e s p o n d  t o  m e d ic a l  t r e a t m e n t .  The 
p r e s e n c e  o f  oedema was th e  c o n s i d e r a t i o n  n e x t  i n  im p o r ta n c e .
In  o t h e r  w o rd s ,  a l l  th e  c a s e s  w ould  come u n d e r  th e  c l i n i c a l  
h e a d in g  o f  s u b a c u te  n e p h r i t i s  o f  p a renchym ato us  o r  m ixed  t y p e .
No f r a n k  c a s e  o f  c h r o n ic  i n t e r s t i t i a l  n e p h r i t i s  was s u b j e c t e d  
t o  s u r g i c a l  t r e a t m e n t .
Our o b j e c t  i n  t h i s  i n v e s t i g a t i o n  was t o  d i s c o v e r  i f  any o f  
o u r  c a se s  c o u ld  be fo u n d  to  have  shown d e f i n i t e  im provem ent a s  
t h e  r e s u l t  o f  d e c a p s u l a t i o n ,  a n d ,  i f  so ,  w h e th e r  we c o u ld  f i n d  
a f e a t u r e  o r  f e a t u r e s  common t o  th e  c a s e s  w h ic h  im p ro v ed , w h ic h  
m ig h t  h e l p  i n  th e  f u t u r e  s e l e c t i o n  o f  c a s e s  s u i t a b l e  f o r  
o p e r a t i o n .  We p ro p o se  f i r s t  t o  exam ine t h e  e f f e c t  o f  th e  
o p e r a t i o n  on th e  u l t i m a t e  outcom e o f  th e  c a s e ;  we w i l l  fo l lo w  
t h i s  w i th  an  e x a m in a t io n  o f  any im m edia te  r e s u l t s  o f  th e  
t r e a t m e n t .  Our s e r i e s  c o n s i s t s  o f  tw en ty  t h r e e  c a s e s .  We 
append  a c o m p le te  l i s t  o f  t h e s e  c a s e s ,  w i t h  a s h o r t  summary o f  
th e  h i s t o r y  o f  e a c h .  A l l  th e  c a s e s  had  r e c e i v e d  m e d ic a l  and  
s u r g i c a l  t r e a t m e n t  a t  t h e  R o y a l H o s p i t a l  f o r  S ic k  C h i ld r e n ,  
G lasgow .
In  T a b le  I  we p r e s e n t  th e  c l i n i c a l  and  b io c h e m ic a l  f i n d i n g s  
from  t h e  c a s e  s h e e t s ;  t h e s e  r e c o r d s  a r e  i n c o m p le te .
Of th e  tw e n ty  t h r e e  c a s e s ,  sev en  h ad  d i e d .  An end eav o u r  
was made to  have  a l l  t h e  s u r v i v i n g  c a s e s  come up  f o r  e x a m in a t io n .  
Two/ •
T A B L 8 11.
In te rv a l. Urine Kidney funotlon te s ts .
CASES:- Slnoe operation Blood U, C, T,
pressure Bl, Alb, o asts , B, 1, 2, Pigment M,P,
Case V.A.W.
1
$ra year* no/70 Ml m —  0.9^1.8^ 66* 26 l
Case Vll.J.D. 6 rears 106/66 m 77* . . . . 46 '
Case XI. J.P. 24- years 132/ee A .. .. 861
Case Xll.JWS. Bj- years 120/60 -r —  2.142.5* 7T* 4g'
Case X111.B.A 3 years 104/60 m
Case XiV.D.G.
10
2.12years 110/75 —  1.8*2.2* 44 1
Case Xfl.A.L.
1 1
2^12years 100/66 m 5S< 47 1
Case XNlll.U
1 1
2.12years 158/100 m t 66 1
JL
1.12years 124/80 ♦ ♦ * — . 2.2^ 2.4?£ 6l£
Cass XXI_J.1L
JL
9 0 / 62 me t  _
Case XX11.J.B 6 aonth»»_ ififiZefi____ m m ■ft#___ 601
Contractions:- Bl. - Blood,
Alb, - Albumin,
tf.C.T, Urea Concentration Test,
B, - Before.
1. - 1 st, Hour,
2. - 2nd, Hour,
N.P.N. Blood Non-protein-nitrogen,
Two c a s e s  ( N o s . I l l  and  XIX) have  been  l o s t  s i g h t  o f  s in c e  t h e i r
d i s m i s s a l  from  h o s p i t a l .  T hree  o t h e r s  (N o s .V I, IX and XV)
c o u ld  n o t  be found  f o r  ou r  e x a m in a t io n  b u t  th e y  h a d  been  se en
l i f  2 y e a r s  r e s p e c t i v e l y  a f t e r  t h e i r  d i s m i s s a l  and th e
r e c o r d s  th e n  made seem d e f i n i t e  enough f o r  u s e  in  o u r  a n a l y s i s .
The e le v e n  re m a in in g  c a s e s  w ere  s u b j e c t e d  t o  a c l i n i c a l
e x a m in a t io n ,  an d , w here  p o s s i b l e ,  t o  a  u r e a  c o n c e n t r a t i o n  and
pigm ent e x c r e t i o n  t e s t  and t o  a b lo o d  n o n - p r o t e i n - n i t r o g e n
e s t i m a t i o n .  The u r e a  c o n c e n t r a t i o n  t e s t  was c a r r i e d  o u t  by
th e  MacLean h y p o b ro m ite  m etho d (14) th e  p igm ent e x c r e t i o n  t e s t
by  t h e  i n t r a  m u sc u la r  i n j e c t i o n  o f  6 mg o f  p h e n o ls u lp h o n e
p h t h a l e i n  and  c o l o r i m e t r i c  e s t i m a t i o n  o f  t h e  tw o -h o u rs ' e x c r e t i o n
i n  th e  u r i n e ;  th e  b lo o d  N .P .N . was e s t im a t e d  by th e  F o l in  Wu 
(15)
m eth od . The r e s u l t s  a r e  s e t  o u t  i n  t a b l e  H .
A n a ly s i s  o f  T a b le s  I  and  I I : -  A p r im a ry  a n a l y s i s  o f  t a b l e s
I  and I I ,  a s  to  th e  u l t i m a t e  outcome o f  th e  c a s e ,  y i e l d s  th e
f o l lo w in g  f i g u r e s
N o. o f  c a s e s  o p e r a t e d  on - - - - - -  23
No. o f  c a s e s  i n  w h ich  r e s u l t  i s  unknown -  2
N o. o f  c a s e s  se em in g ly  c u re d  o r  a lm o s t  so-* 10 
N o. o f  c h r d h ic  c a se s  -  - -  - -  - - -  -  4
No. o f  d e a th s  -  - -  - -  - -  - -  -  7
The number o f  d e a th s  i s  made up  from  -
No. o f  c a s e s  f a i l i n g  t o  r e c o v e r  from  o p e r a t i o n  -  3 
No. o f  c a s e s  d y in g  from n e p h r i t i s  -  -  -  -  -  3 •
No. o f  c a s e s  d e a d ,  c a u se  n o t  s p e c i f i e d -  -  -  -  1
The u l t i m a t e  f a t e  o f  th e  f o u r  c h ro n ic  c a s e s  i s  s t i l l  u n c e r t a i n .
I f  one may h a z a rd  a p r o g n o s i s ,  c a s e s  XI and  X V III lo o k  t o  be
o f  th e  c h r o n ic  i n t e r s t i t i a l  ty p e  and w i l l  n o t  g e t  w e l l ,  w h i l e
c a s e s  XX and  XXI seem to  o f f e r  hope o f  r e c o v e r y .  A c c e p t in g
t h i s  e s t i m a t i o n ,  o u r  f i n a l  f i g u r e s  a r e : -
No. o f  c a s e s ,  whose f a t e  i s  known - - - - -  21 
No. o f  r e c o v e r i e s  -  - -  - -  - -  - . - . - 1 2
No. o f  f a i l u r e s  -  . 9
Do t h e s e  f i g u r e s  b e a r  any s i g n i f i c a n c e ?  In  o th e r  w o rd s ,  i s
t h i s  r e c o v e r y  r a t e  h i g h e r  th a n  one m ig h t  e x p e c t  in  a  s i m i l a r
s e r i e s  o f  u n o p e r a te d  c a s e s ?  An en d eav o u r  t o  answ er t h i s
q u e s t io x v '
q u e s t io n  l e a d s  u s  to  a c o n s i d e r a t i o n  o f  th e  q u e s t i o n  o f  p ro g n o s i s  
i n  n e p h r i t i s  o f  c h i ld h o o d .  I t  i s  g e n e r a l l y  a g re e d  t h a t  th e  
a t t a c k  o f  a c u t e  n e p h r i t i s  In  a c h i l d  u s u a l l y  c l e a r s  up  w i t h i n  a 
r e a s o n a b le  t im e .  Our own e x p e r i e n c e s  w i t h  s u c h  c a s e s  d u r in g  
th e s e  i n v e s t i g a t i o n s  gave th e  f o l lo w in g  r e s u l t s : -
N o .o f  c a s e s  a d m i t t e d  a s  a c u t e  n e p h r i t i s  -  2 5 .
N o .o f  c a se s  dead  - - - - - - - - - - -  -  2 .
(one f o l lo w in g  d e c a p s u l a t i o n  and one fro m  t o n s i l l i t i s )
N o .o f  c a s e s  d i s m is s e d  a s  h a v in g  r e c o v e r e d  -  2 0 .
No . o f  c a s e s  s t i l l  u n d e r  t r e a tm e n t  - - - - -  3 ,
When t h e  a c u te  s t a g e  d o e s n f t  c l e a r  up  and p a s s e s  on to  th e  
s u b a c u te ,  o r  in  t h o s e  c a s e s  w h ich  seem t o  s t a r t  i n s i d i o u s l y  as 
th e  s u b a c u te  fo rm  from  th e  b e g in n in g ,  th e  o u t lo o k  i s  much more 
s e r i o u s .  When t h e r e  a r e  i n d i c a t i o n s  i n  th e  c l i n i c a l  p i c t u r e  o f  
w e l l  m arked i n t e r s t i t i a l  ch an g es  i n  t h e  k id n e y s  one d oes  n o t  
e x p e c t  t h e  p a t i e n t  to  r e c o v e r  c o m p le te ly .  The two f a c t o r s  w h ich  
i n f lu e n c e  p r o g n o s i s  more th a n  any o t h e r s  a r e  th e  d u r a t i o n  o f  th e  
d i s e a s e  and th e  e x t e n t  o f  th e  i n t e r s t i t i a l  damage. T hese  two 
f a c t o r s  a r e  n o t  d i r e c t l y  r e l a t e d .  A c a s e ,  i n  f a c t  th e  ty p e  o f  
c a se  we a r e  d e a l i n g  w i t h  a s  b e in g  s u i t a b l e  f o r  o p e r a t i v e  t r e a t ­
m e n t ,  may l a s t  a r e l a t i v e l y  lon g  t im e  -  m onths o r  ev en  y e a r s  -  
w i t h o u t  showing e v id e n c e  o f  i n t e r s t i t i a l  change, w h i le  an  a c u te  
case  may be i n t e r s t i t i a l  from  th e  o n s e t .  The p re s e n c e  o r  a b se n c e  
o f  oedema does n o t  n e c e s s a r i l y  d e te rm in e  th e  ty p e  o f  c a s e ,  th e  
term  “p arenchym ato us  n e p h r i t i s "  b e in g  m ere ly  a name a s s o c i a t e d  by 
u sa g e  w i t h  a  c e r t a i n  c l i n i c a l  p i c t u r e .  The oedema may be th e  
p r i n c i p a l  f e a t u r e  o f  the  i l l n e s s ,  t h e r e  b e in g  no e v id e n c e  o f  l o s s  
o f  k id n e y  f u n c t i o n ,  th u s  conform ing  w i th  M u l l e r ' s  " n e p h r o s i s " ; on 
th e  o t h e r  h a n d ,  a  h ig h  b lo o d  u r e a ,  a  r a i s e d  b lo o d  p r e s s u r e ,  and a 
d im in is h e d  e x c r e t i o n  o f  u r e a  by th e  k id n ey  may accompany th e  oedema 
in  v a ry in g  d e g r e e .  T h is  seems t h e  more common ty p e  o f  c a s e .
A nother d i f f i c u l t y  we have i n  t r y i n g  t o  c l a s s i f y  c a s e s  f o r  
p u rp o se s  o f  p r o g n o s i s  i s  t h a t  o f  d e te r m in in g  how lo n g  a c ase  
sh o u ld  be r e g a r d e d  a s  in  th e  a c u te  s t a g e ,  and  when i t  s h o u ld  be 
lo o k e d  on a s  su b a c u te  and  th e  p r o g n o s i s  d e f i n i t e l y  w o r s e .
We/
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We m ust a d m it  t h a t  n e p h r i t i s  i n  c h i ld h o o d ,  f o r  th e  p u rp o ses  
o f  p r o g n o s i s ,  r e f u s e s  to  he c l a s s i f i e d  u n d e r  any scheme as y e t  
s u g g e s te d  and ou r  s e r i e s  i s  no e x c e p t io n  to  t h i s  s t a t e m e n t .  Case 
XXII o f f e r s  a v e ry  good example o f  t h i s  d i f f i c u l t y .
The c l i n i c a l  d i a g n o s i s  was one o f  su b a c u te  parenchym atous 
n e p h r i t i s ;  b io c h e m ic a l ly  t h i s  d i a g n o s i s  was s u p p o r te d  by a h ig h  
b lo o d  c h o l e s t e r o l  f i g u r e  and a good u re a  c o n c e n t r a t i o n  r e s u l t .
On th e  o t h e r  h a n d ,  a s l i g h t l y  r a i s e d  b lo o d  p r e s s u r e  and an i n c r e a s e  
in  th e  b lo o d  n o n - p r o t e i n - n i t r o g e n  s u g g e s te d  g lo m e ru la r  o r  
i n t e r s t i t i a l  c h a n g e s .  T h is  s u g g e s t i o n  was c o r r o b o r a t e d  by th e  
p a t h o l o g i s t ' s  r e p o r t  on a  p ie c e  o f  k id n ey  t i w u e .  He r e p o r t e d  
a m ixed n e p h r i t i s ,  m o s t ly  i n t e r s t i t i a l .  S ix  months a f t e r  th e  
o p e r a t i o n ,  t h e  boy i s  p r a c t i c a l l y  w e l l l  Such u n e x p e c te d  f i n d i n g s  
make any a t t e m p t  a t  b a s in g  p r o g n o s i s  on c l a s s i f i c a t i o n  o f  our 
c a se s  f a r c i c a l .
The o b v io u s  way to  a r r i v e  a t  a v a l u a t i o n  o f  our r e s u l t s  
would be to  compare them w i th  th o s e  i n  a com parab le  s e r i e s  o f  
u n o p e ra te d  c a s e s .  Such a p ro c e e d in g  w© fd u n d  i m p r a c t i c a b l e .
The one c o n s t a n t  f e a t u r e  in  a l l  o f  o u r  c a s e s  -  a p a r t ,  p e rh a p s  
from  oedema -  was t h e i r  f a i l u r e  to  r e s p o n d  to  m e d ic a l  t r e a t m e n t .  
Most o f  such  c a s e s ,  and th e y  form th e  m in o r i t y  o f  c a s e s  o f  
n e p h r i t i s  i n  c h i ld h o o d ,  h ad  been  o p e r a t e d  on s in c e  th e  p ro c e d u re  
was f i r s t  i n s t i t u t e d ,  and  we fo u n d  i t  im p o s s ib le  t o  summon a 
c o r re s p o n d in g  s e r i e s  o f  n o n - o p e r a t e d  c a s e s .  I n v i t a t i o n s  w ere  
s e n t  o u t  to  a l l  such  c a s e s  on th e  books o f  th e  h o s p i t a l  d u r in g  
th e  same p e r i o d  b u t  o n ly  t h r e e  came up  f o r  e x a m in a t io n .
F o r t u n a t e l y  th e y  p ro v ed  v e ry  i n s t r u c t i v e  f o r  ou r  p u r p o s e s .  S h o r t  
sum m aries o f  t h e i r  c a s e  h i s t o r i e s  a r e  a p p en d ed , (Nos.XXIV,XXV and 
XXVI) and t h e i r  c l i n i c a l  and  b io c h e m ic a l  f i n d i n g s ,  b o th  w h i le  in  
h o s p i t a l  and a t  ou r e x a m in a t io n ,  a r e  s e t  o u t  i n  T ab le  I I I .
In  e a c h  o f  th e s e  t h r e e  c a s e s ,  r e c o v e ry  from  n e p h r i t i s  seems 
to  have b een  co m p le te  o r  a lm o s t  s o .  Case XXIV h as  many p o in t s  
o f  s i m i l a r i t y  t o  e ase  X I I  o f  th e  o p e r a t e d  s e r i e s .  In  e a c h ,
oedema and a lb u m in u r ia  w ere  th e  p ro m in en t  f e a t u r e s  d u r in g  a lo ng  
s t a y /
s t a y  i n  h o s p i t a l .  In  e a c h ,  t h e r e  had  been  a r e c u r r e n c e  o f  
symptoms some t im e  a f t e r  d i s m i s s a l ,  b u t  th e y  hav e  b o th  b e en  
p e r f e c t l y  f i t  f o r  some t im e  now, th o u g h  a f a i n t  haze  o f  a lb u m in  
in  th e  u r i n e  i n  e a c h  c ase  p e r s i s t s  a s  a  le g a c y  from  t h e i r  
n e p h r i t i s .  Case XXIV h a d ,  m o reo v e r ,  a s l i g h t l y  r a i s e d  s y s t o l i c  
b lo o d  p r e s s u r e ,  b u t  t h i s  seem s to  be  o f  l i t t l e  s i g n i f i c a n c e  in  
th e  p re s e n c e  o f  t h e  v e ry  f a v o u r a b l e  r e s u l t  o f  th e  u re a  
c o n c e n t r a t i o n  t e s t .
Case XXV h a s  many f e a t u r e d  in  common w i t h  c a se  V I I .  The 
h i s t o r i e s  a r e  somewhat s i m i l a r  and r e c o v e r y  i n  e a c h  c a se  seems 
to  have  b e en  co m p le te  e x c e p t  f o r  a s l i g h t l y  r a i s e d  b lo o d  n o n -  
p r o te  i n - n i t r o g e n ,  th e  s i g n i f i c a n c e  o f  w h ic h ,  i n  th e  a b se n c e  o f  
a l l  o t h e r  s i g n s ,  i s  q u e s t i o n a b l e .
Case XXVI seem s a l s o  to  have r e c o v e r e d  from  h i s  n e p h r i t i s ,  
h i s  poor p h y s i c a l  and  m e n ta l  c o n d i t i o n  p ro b a b ly  n o t  d e p e n d in g  on 
r e n a l  dam age•
One m ust a d m it  t h a t  th e  u n o p e ra te d  s e r i e s  i s  q u i t e  in a d e q u a te  
t o  e n a b le  u s  t o  compare o u r  r e c o v e r y  r a t e s  i n  th e  two s e r i e s  o f  
c a s e s ,  b u t  one may co n c lu d e  from  a c o n s i d e r a t i o n  o f  t h e s e  c a s e s  
t h a t  t h e  c o u rse  and  u l t i m a t e  r e s u l t  i n  an  o p e r a t e d  case  may be 
v e ry  s i m i l a r  to  th o s e  i n  a  n o n - o p e r a t e d  case  and  th e  e x i s t e n c e  
o f  so  com ple te  a  p a r a l l e l  b e tw ee n  th e  two b o th  i n  h i s t o r y ,  
d u r a t i o n ,  and  u l t i m a t e  r e s u l t  seems t o  p re c lu d e  th e  a t t r i b u t i n g  
o f  t h e  r e c o v e r y  to  th e  s u r g i c a l  t r e a t m e n t .  Here th e n  one may 
be p e r m i t t e d  to  draw o n e 's  f i r s t  c o n c lu s io n .
C o n c lu s io n  -  From th e  c o n s i d e r a t i o n  o f  a s e r i e s  o f  o p e r a t e d  and 
n o n - o p e r a te d  c a s e s  o f  s u b a c u te  n e p h r i t i s ,  th o u g h  th e  l a t t e r  s e r i e s  
i s  v e ry  in a d e q u a te  t o  g iv e  a  com ple te  c o m p a r iso n ,  y e t  i t  i s  s e e n  
t h a t  t h e  h i s t o r y  an d  u l t i m a t e  r e s u l t  may be v e ry  s i m i l a r .  
C o n s e q u e n t ly ,  i t  i s  im p o s s ib le  t o  a t t r i b u t e  th e  s u c c e s s f u l  r e s u l t s  
i n  o p e r a t e d  c a se s  t o  th e  o p e r a t i o n .
I t  m ig h t  be th o u g h t  t h a t  any b e n e f i t  a c c r u i n g  from  th e
o p e r a t i o n  w ould  be r e p r e s e n t e d  in  an  im provem ent i n  th e  r e s u l t s  
f ro m /
from  r e n a l  e f f i c i e n c y  t e s t s .  These t e s t s  in  t h e i r  p r e s e n t  
s t a g e  o f  d ev e lo p m en t  a r e  o f  u n c e r t a i n  v a lu e  i n  n e p h r i t i s  i n  
d e te r m in in g  e i t h e r  th e  ty p e  o f  c a s e ,  the  e x t e n t  o f  t h e  r e n a l  
m i s c h i e f  o r  th e  c o u rse  o f  th e  d i s e a s e .  M oreover, o u r  r e c o r d s  
a r e  to o  in c o m p le te  t o  e n a b le  u s  to  draw any d e f i n i t e  c o n c l u s i o n s .  
However, we have  s u f f i c i e n t  d a ta  t o  prove how in c o n c lu s iv e  t h e s e  
t e s t s  have b e e n .  F o r  i n s t a n c e ,  c a s e s  V and  X II  show im proved 
r e s u l t s  from  t h e  u r e a  c o n c e n t r a t i o n  t e s t  f o l lo w in g  th e  o p e r a t i o n ;  
t h e  fo rm er i s  now w e l l  and  th e  l a t t e r  i s  a lm o s t  so b u t  w i t h  
s l i g h t  a lb u m in u r i a .  On th e  o t h e r  h a n d , c a s e s  XVI and  XXI gave 
p o o re r  p o s t  o p e r a t i v e  r e s u l t s ,  and  a g a in  th e  fo rm er  i s  w e l l  and  
th e  l a t t e r  im p ro v in g ,  th o u g h  s t i l l  w i t h  some a lb um in  i n  th e  u r i n e  
and a s l i g h t  p u f f i n e s s  o f  th e  f a c e .  W ith  r e g a r d  to  th e  p igm ent 
e x c r e t i o n  t e s t ,  ca se  V I I I  showed an im provem ent f o l lo w in g  
o p e r a t i o n  and h as  s in c e  d ie d  o f  n e p h r i t i s ,  w h i le  c a se  XXI gave a 
d im in is h e d  e x c r e t i o n  and  seems t o  be r e c o v e r i n g .  I f  th e  o p e r a t i o n  
w ere  th e  d e te r m in in g  f a c t o r  i n  th e  r e c o v e r y ,  one m ig h t  have 
e x p e c te d  t h a t ,  i n  th e  c a s e s  w hich  r e c o v e r e d  a t  l e a s t ,  t h e  k id n e y  
e f f i c i e n c y  t e s t s  w ould  i n d i c a t e  th e  im provem ent. What we do 
f i n d  i s  t h a t  t h e s e  t e s t s  may show im provem ent o r  d e t e r i o r a t i o n  
w h e th e r  th e  c a s e  i s  d e s t i n e d  to  g e t  b e t t e r  o r  n o t .  Here we may 
draw our se co n d  c o n c l u s i o n .
C o n c lu s io n  -  The r e s u l t s  o f  th e  k id n e y  e f f i c i e n c y  t e s t s  a t  ou r  
d i s p o s a l  do n o t  i n d i c a t e  t h a t  th e  o p e r a t i o n  was a d e te r m in in g  
f a c t o r  i n  th e  su b s e q u e n t  p r o g r e s s  o f  th e  c a s e .
One m ig h t  have e x p e c te d  t h a t  th e  m a t e r i a l  s u p p l i e d  to  th e  
p a t h o l o g i s t  from  such  a s e r i e s  o f  o p e r a t i o n s  would  y i e l d  v a lu a b le  
i n f o r m a t io n  i n  h e lp in g  to  c o r r e l a t e  c l a s s i f i c a t i o n  and  p r o g n o s i s  
and  to  d e te rm in e  th e  ty p e  o f  c a s e ,  i f  an y ,  s u i t a b l e  f o r  d e c a p s u l a t i o n  
Here ou r  r e c o r d s  a re  f a i r l y  c o m p le te ,  o n ly  f i v e  o f  th e  e a r l i e r  
r e p o r t s  b e in g  m is s in g .
C l i n i c i a n s  have lo n g  r e c o g n i s e d  th e  d i f f i c u l t y  o f  c o r r e l a t i n g  
t h e i r  c l i n i c a l  and p o s t-m o rte m  f i n d i n g s  and  i t  i s  so i n  ou r  s e r i e s .
P a t h o l o g i c a l l y ,  we have  h a d  o n ly  one c a se  o f  th e  p a renchy m atou s  
t y p e /
ty p e  -  c a se  XVI -  th o u g h  m ost o f  o u r  c a se s  h a d  been  o f  t h i s  ty p e  
c l i n i c a l l y .  In  th e  m a j o r i t y  o f  th e  specim ens th e  p a t h o l o g i s t  
exam ined , he fo u n d  ch an g es  in  a l l  t h r e e  k id n e y  s t r u c t u r e s  -  
g l o m e r u l i ,  t u b u l e s ,  and  i n t e r s t i t i a l  t i s s u e ,  and  th e  c o u rs e  o f  th e  
d i s e a s e  seems to  have b e en  d e te rm in e d  more by th e  s e v e r i t y  o f  t h e  
dam age, th a n  by th e  p a r t i c u l a r  k id n e y  e le m e n t  c h i e f l y  i n v o lv e d .
There  seems to  be no c o r r e l a t i o n  w h a te v e r  b e tw een  th e  p r i n c i p a l  s i t e  
o f  th e  m i s c h i e f  i n  th e  k id n e y s  and e i t h e r  th e  c l i n i c a l  ty p e  o f  
c a se  o r  th e  c o u rs e  o f  th e  d i s e a s e  fo l lo w in g  th e  o p e r a t i o n .
C o n c lu s io n  -  A s tu d y  o f  th e  p a t h o l o g i c a l  f i n d i n g s  i n  ou r  s e r i e s  
o f  c a s e s  o f  n e p h r i t i s  h e l p s  u s  n e i t h e r  t o  a  c l a s s i f i c a t i o n  o f  
t h e s e  c a s e s  n o r  t o  a  p r o g n o s i s  f o l lo w in g  d e c a p s u l a t i o n .  v
We a re  l e f t  now w i t h  th e  c a s e  h i s t o r y  r e c o r d s  t o  se ek  f o r  
any r e s u l t  from  d e c a p s u l a t i o n .  In  s i x  o f  t h e s e  h i s t o r i e s  th e  
d e f i n i t e  s t a t e m e n t  i s  made t h a t  th e  p a t i e n t  was im proved 
im m e d ia te ly  f o l lo w in g  th e  o p e r a t i o n .  We g iv e  a  l i s t  o f  t h e s e  
c a s e s  w i th  t h e  n o te  made i n  e a c h .
Case XI -  J . F .  -  "Oedema d i s a p p e a r e d  a f t e r  th e  o p e r a t i o n . "
Case X I I -  J .W .S -  "Oedema d i s a p p e a r e d  and p a t i e n t  was
much b e t t e r  a f t e r  o p e r a t i o n . "
Case XIV- D .C. -  "oedema and g e n e r a l  c o n d i t i o n  im proved
a f t e r  t h e  o p e r a t i o n . "
Case XV -  W .F. -  "Marked d i u r e s i s  and r a p i d  im provem ent
f o l lo w e d  th e  o p e r a t i o n . "
Case X IX -J .T .  -  " A f te r  o p e r a t i o n ,  oedema d i s a p p e a r e d
and c h i l d  was much b e t t e r . "
Case XX -  J . C .  -  "F o l lo w in g  th e  o p e r a t i o n ,  oedema
s p e e d i l y  d i s a p p e a r e d . H
Bach o f  t h e s e  c h i l d r e n  had  b e e n  u n d e r  m e d ic a l  t r e a tm e n t  f o r
p e r i o d s  v a r y in g  from  2£  t o  17 m onths w i th o u t  any m a t e r i a l  change
and i n  e ac h  c a s e  im provem ent i n  th e  c l i n i c a l  c o n d i t i o n  o f  th e
p a t i e n t  r a p i d l y  f o l lo w e d  s u r g i c a l  t r e a t m e n t .  T hat su ch
im provement was a pe rm an en t one i s  n o t  b o rn e  o u t  by s u b s e q u e n t
e v e n t s  f o r  c a se  XI i s  s t i l l  an i n v a l i d  and showing s i g n s  o f  c h r o n ic
i n t e r s t i t i a l  n e p h r i t i s  and  case  X I I ,  th o u g h  now a lm o s t  c o m p le te ly
r e c o v e r e d /
r e c o v e r e d ,  had  a r e c u r r e n c e  o f  a l l  h i s  symptoms a f t e r  h i s  
d i s m i s s a l  from  h o s p i t a l .  However, th e  r e c e n t  s u p p o r t e r s  o f  
t h e  o p e r a t i o n  have n o t  l a i d  c la im  to  a c u re  o f  n e p h r i t i s  from  
t h e  p r o c e d u r e ,  b u t  t o  an improvement i n  t h e  p ro m in e n t  symptoms. 
T h is  c la im  seems to  f i n d  s u p p o r t  from  a s tu d y  o f  th e  h i s t o r i e s  
o f  t h e s e  s i x  c a s e s .  The symptom w h ic h ,  i n  each  o f  t h e s e  c a s e s ,  
i s  p r i m a r i l y  a f f e c t e d  by th e  o p e r a t i o n  i s  th e  oedema.
The q u e s t i o n  o f  t h e  r e l a t i o n s h i p  b e tw een  r e n a l  d i s e a s e  and  
oedema has  e x e r c i s e d  th e  minds o f  p h y s i o l o g i s t s  and  b io c h e m is t s  
f o r  some y e a r s  now. The view f o rm e r ly  h e ld  was t h a t  th e  oedema
was due t o  an  i n a b i l i t y  o f  t h e  k id n e y  to  e x c r e t e  w a te r  and s a l t s .
M u lle r  f i r s t  th rew  d o u b ts  on th e  c o r r e c t n e s s  o f  t h i s  e x p la n a t i o n  
when he ad v an ced  h i s  o p in io n  t h a t  t h e r e  e x i s t e d  a  ty p e  o f  
n e p h r i t i s  w i t h  oedema n o t  d ep en d in g  on d i s e a s e  o f  th e  k id n e y  
b u t  r a t h e r  on some d i s o r d e r  o f  m e ta b o l is m .  For t h i s  ty p e  he
s u g g e s te d  t h e  te rm  " N e p h r o s i s " .
Oedema o f  some d e g re e  i s ,  o f  c o u r s e ,  an  a lm o s t  c o n s t a n t  
f e a t u r e  o f  a c u te  n e p h r i t i s  th o u g h  n e v e r  so  marked a s  i t  becomes 
l a t e r  i n  t h e  s u b a c u te  pa renchym atous  s t a g e .  Oedema i s  a 
r e t e n t i o n  o f  w a te r  and  s a l t s  i n  th e  body t i s s u e s  o f  s u f f i c i e n t  
s e v e r i t y ,  i n  th e  common u se  o f  th e  t e rm ,  t o  be e v id e n c e d  by 
p u f f i n e s s ,  s w e l l i n g ,  o r  p i t t i n g .  S t r i c t l y  s p e a k in g ,  i t  may be 
p r e s e n t  w i th o u t  any such  e v id e n c e ,  i t s  p re s e n c e  b e in g  i n d i c a t e d  
by an i n c r e a s e  i n  the  p a t i e n t ' s  w e ig h t .  Such a c o n d i t i o n  i s  
found  i n  l o b a r  pneum onia , and in  t h i s  d i s e a s e ,  a s  i n  m ost c a s e s  
o f  a c u te  n e p h r i t i s ,  an  o U g u r ia  d u r in g  t h e  a c u te  s t a g e  may be  
fo l lo w e d  by  a  c r i t i c a l  d i u r e s i s ,  w i t h  t h e  p a s sa g e  o f  l a r g e
q u a n t i t i e s  o f  w a te r  and s a l t .
* •*
In  s p i t e  o f  th e  v a r i e t y  i n  ty p e  o f  n e p h r i t i s  in  w h ich
oedema i s  a  f e a t u r e ,  t h e r e  i s  no r e a s o n  f o r  b e l i e v i n g  t h a t  t h e
( 16)
u n d e r ly in g  p r im ary  cau se  i s  d i f f e r e n t  i n  e a c h ,  th o u g h  Spence 
t h in k s  t h a t  th e  oedemas o f  a c u t e  n e p h r i t i s  and o f  n e p h r o s i s  have 
a d i f f e r e n t  a e t i o l o g y .  He sa y s  -  "The su b c u ta n e o u s  oedema o f
a c u te  n e p h r i t i s  o c c u r s  w i t h o u t  a p p r e c i a b l e  d i f f u s i o n  i n t o  t h e  
s e r o u s /
s e r o u s  s a c s .  I t  i s  due to  a d e c r e a s e d  e l i m i n a t i o n  o f  w a te r
by th e  damaged k id n e y s  ............ The oedema o f  a c u te  n e p h r i t i s  i s
t o  be  d i s t i n g u i s h e d  from  th e  oedema o f  p a renchym atous  n e p h r i t i s  
( n e p h r o s i s )  w h ich  i s  cau sed  by th e  abnorm al p a s sa g e  o f  w a te r  and 
c h l o r i d e s  from  th e  b lo o d  to  t h e  t i s s u e  f l u i d s . "  He g iv e s  no 
r e a s o n  f o r  t h i s  o p in io n  and t h e r e  a r e  many f a c t s  to  d i s p r o v e  
i t .  Oedema does n o t  seem to  be a s i g n  o f  d e f i c i e n t  k id n ey  
f u n c t i o n ,  f o r  i t  i s  a b s e n t  i n  th e  v e ry  c a se s  i n  w h ich  th e  
k id n e y s  a r e  m ost e x t e n s i v e l y  d i s e a s e d .  Even com ple te  a n u r i a  
a s  may o c c u r  i n  e n l a r g e d  p r o s t a t e  o r  e x p e r im e n ta l  n ep h re c to m y , 
does n o t  g iv e  r i s e  t o  oedema. T . I z o d  B e n n e t t ,  i n  h i s  se co n d  
G o u l s to n ia n  l e c t u r e  o f  1928, a f t e r  a c lo s e  and th o ro u g h  r e v ie w  
o f  th e  f a c t s  a t  h i s  d i s p o s a l  came to  th e  f o l lo w in g  c o n c lu s io n  -  
"Oedema o f  n e p h r i t i s  i s  a t  once s u g g e s t iv e  o f  p a t h o l o g i c a l  
change i n  t i s s u e s  o t h e r  th a n  th e  k id n e y ,  and such  p a t h o l o g i c a l  
change i s  n o t  th e  r e s u l t  o f  n e p h r i t i s ,  th o u g h  i t  i s  more t h a n  
p ro b a b le  t h a t  th e  r e n a l  and e x t r a - r e n a l  damage have  a  common 
c a u s e ."  .
Leo Leeb i n  h i s  monumental monograph on oedema in  
" M e d ic in e " ,  v o l . 2 ,  1923 , a r r i v e s  a t  th e  c o n c lu s io n  t h a t  t h e r e  
i s  no r e l a t i o n s h i p  be tw een  the  a b i l i t y  o f  t h e  k id n e y  to  e x c r e t e  
s a l t s  and  w a te r  and t h e i r  r e t e n t i o n  i n  th e  t i s s u e s  w i t h  oedem a. 
He t h i n k s  t h e  r e t e n t i o n  o f  s a l t  by th e  t i s s u e s  th e  r e s p o n s i b l e  
f a c t o r  and  t h a t  t h e  k a t i o n  Na i s  p ro b a b ly  th e  a g e n t . Be i t  
n o te d  t h a t  n e i t h e r  o f  th e s e  a u th o r s  draw s any d i s t i n c t i o n  
be tw een  d i f f e r e n t  ty p e s  o f  n e p h r i t i s  b u t  e ac h  sp e a k s  o f  t h e  
oedema o f  n e p h r i t i s .
W hatever  th e  e x p l a n a t i o n  f o r  th e  oedem a, r e c e n t  o p in io n  
seems to  f a v o u r  t h e  view t h a t  i t  i s  n o t  due to  a d e f e c t i v e  
e x c r e t i o n  o f  s a l t  and  w a te r  by damaged k id n e y s  b u t  i t  i s  due 
to  a d i s t u r b a n c e  i n  t i s s u e s  o t h e r  th a n  th e  k id n e y .
A lo n g s id e  t h i s  o p in io n  p l a c e  th e  f a c t  t h a t ,  i n  s i x  o f  o u r  
c a se s  o f  n e p h r i t i s  i n  e a c h  o f  whom d e c a p s u l a t i o n  was p e r fo rm e d ,  
d e f i n i t e /
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d e f i n i t e  and d e c id e d  im provement was n o te d  im m e d ia te ly  f o l l o w ­
in g  th e  o p e r a t i o n .  T h is  im provem ent was g e n e r a l  b u t  to o k  
p la c e  o n ly  i n  c a s e s  w here oedema was a p ro m in en t f e a t u r e ,  and  a 
d i u r e s i s  and  a l e s s e n i n g  o r  d i s a p p e a r a n c e  o f  th e  oedema w ere  th e  
o u tw ard  and  v i s i b l e  s ig n s  o f  such  im provem ent. I t  i s  d i f f i c u l t  
t o  see  why an  o p e r a t i o n  on th e  k id n e y s  s h o u ld  r e s u l t  i n  an 
imfirovement o n ly  i n  th o s e  s i g n s  o f  th e  d i s e a s e  w h ic h  c a n n o t  be  
a t t r i b u t e d  to  a  l e s i o n  o f  th e  k id n e y s .  An e x p l a n a t i o n  may be 
i n  th e  s t a te m e n t  o f  F l e i s h e r  and  Loeb, a s  q u o te d  by  Loeb i n  th e  
above m en t io n e d  m onograph, w hen , sp e a k in g  o f  o p e r a t i o n s  on th e  
k id n e y ,  t h e y  say  t h a t  "The e f f e c t s  o f  o p e r a t i o n  do n o t  
s p e c i f i c a l l y  depend  on th e  i n t e r f e r e n c e  w i th  th e  f u n c t i o n  o f  
th e  k id n e y  b u t  a re  due to  t h e  e f f e c t  o f  th e  o p e r a t i o n  as s u c h .  
E very  o p e r a t i o n  as su c h  -  b u t  n o t  th e  a n a e s t h e s i a  -  has  a f a r  
r e a c h i n g  i n f lu e n c e  on th e  exchange  o f  s u b s ta n c e s  b e tw een  t h e  
b lo o d  and  the  t i s s u e s . "  I f  t h i s  view i s  c o r r e c t ,  th e  r e s u l t s  
a r e  n o t  so p a r a d o x i c a l  as t h e y  would a p p e a r  a t  f i r s t  s i g h t  t o  b e ,  
though  a la p a ro to m y  m ig h t have an e q u a l  c u r a t i v e  v a lu e  t o  a 
d e c a p s u l a t i o n .  I t  w ould  c e r t a i n l y  seem t h a t  the u s u a l  v iew , 
t h a t  thB good r e s u l t s  from  th e  o p e r a t i o n  a r e  due to  a r e l i e v i n g  
o f  t h e  t e n s i o n  i n  th e  k id n e y s  from  th e  oedema and  so t o  a 
r e s t o r a t i o n  o f  k id n e y  f u n c t i o n ,  can  n o t  be u p h e ld  i f  su c h  r e s u l t s  
a re  c o n f in e d  t o  a  d i s a p p e a r a n c e  o f  th e  oedem a, and  no a l t e r a t i o n  
in  r e n a l  e f f i c i e n c y .
C o n c lu s io n  -  The o p e r a t i o n  o f  d e c a p s u l a t i o n  e f f e c t e d  an  
im m edia te  im provem ent i n  s i x  o f  o u r  s e r i e s  o f  c a s e s  o f  n e p h r i t i s .  
Such im provem ent was r e p r e s e n t e d  by a d i s a p p e a r a n c e  o f  th e  
oedem a, and d i d  n o t  d e te rm in e  t h e  u l t i m a t e  i s s u e  o f  t h e  d i s e a s e .
I t  i s  o n ly  l e f t  t o  u s  now t o  exam ine t h e s e  c a s e s  i n  w h ich  
im provem ent was r e c o r d e d  and f i n d  i f  t h e r e  i s  a  common f a c t o r  
o r  f a c t o r s ,  by w h ich  such  c a s e s  may be d e te r m in e d .  F o r  
s i m p l i c i t y  o f  a n a l y s i s ,  we have g ro u p e d  th e  s i x  c a s e s  w i t h  t h e i r  
f i n d i n g s  i n  a s e p a r a t e  t a b l e ,  T ab le  IV. A s tu d y  o f  t h i s  t a b l e
does n o t  y i e l d  u s  any f r e s h  i n f o r m a t i o n .  The f e a t u r e s  common 
t o /
to  a l l  th e  c a s e s  a re  oedema and a lb u m in u r i a .  P a t h o l o g i c a l l y ,  
th e  l e s i o n  in v o lv e d  a l l  t h r e e  e le m e n ts  o f  t h e  k id n ey  in  eac h  
c a s e ,  i f  we e x c e p t  case  XV where i n t e r s t i t i a l  changes a r e  n o t  
m e n t io n e d .  Of th e  f o u r  c a s e s  i n  w h ich  e f f i c i e n c y  t e s t s  were 
c a r r i e d  o u t  b e f o r e  o p e r a t i o n ,  c ase  X I I  showed a poor r e s u l t  
from t h e  u r e a  c o n c e n t r a t i o n  t e s t ,  c a s e  XIV showed some d e g re e  
o f  k id n e y  dam age, w h i le  c a s e s  XV and  XXII gave  more o r  l e s s  
no rm al r e s u l t s .  On th e  o t h e r  h a n d , c a se  X I I  had  a m o d e ra te ly  
good p igm ent e x c r e t i o n  w h i l e  t h a t  o f  c a se  XXII was w e l l  below 
n o rm a l .  F i n a l l y ,  th e  b lo o d  u r e a  was w i t h i n  th e  u p p e r  l i m i t s  
o f  n o rm a l  i n  c a s e  X I I ,  w h i l e  in  c a se  XXII th e  b lo o d  N .P .N .
(w hich  in  c a s e s  o f  n e p h r i t i s  r e f l e c t s  th e  b lo o d  u r e a  c lo s e l y )  
shows a m arked i n c r e a s e .  Thus t h e r e  seems no common f e a t u r e  
in  t h e s e  s i x  c a s e s  w hich  im proved , exam ined from  th e  c l i n i c a l ,  
p a t h o l o g i c a l  o r  b io c h e m ic a l  s t a n d p o i n t ,  w h ich  m ig h t l e a d  to  th e  
r e c o g n i t i o n  o f  a c a se  s u i t a b l e  f o r  o p e r a t i o n .
C o n c lu s io n  -  An e x a m in a t io n  o f  th e  r e c o r d s  o f  th e  s i x  c a s e s  o f  
our s e r i e s  show ing im provement f o l lo w in g  d e c a p s u l a t i o n  d o es  n o t  
y i e l d  any in f o r m a t io n  w h ic h  m igh t h e l p  u s  to  d e te rm in e  b e fo re h a n d  
w hich  p a r t i c u l a r  c a se  i s  l i k e l y  t o  b e n e f i t  by th e  p r o c e d u r e .
Summary -  T h is  s tu d y  i s  b a se d  on an a n a l y s i s  o f  tw e n ty  t h r e e  
c a se s  o f  s u b a c u te  n e p h r i t i s  i n  c h i l d r e n ,  w here d e c a p s u l a t i o n  o f  
th e  k id n e y s  h ad  been  p e rfo rm ed  b e c a u se  o f  f a i l u r e  to  r e s p o n d  to  
m e d ic a l  m e a s u re s .  The c a se  h i s t o r i e s  have b e en  s t u d i e d  and 
s h o r t  sum m aries a r e  ap p en d e d . The p a t h o l o g i c a l  r e p o r t s  and  t h e  
b io c h e m ic a l  f i n d i n g s  b e f o r e  and a f t e r  o p e r a t i o n  have b e e n  ex am in ed . 
Our o b j e c t  was t o  d e te rm in e  i f  any b e n e f i t  h a d  b een  d e r i v e d  from  t h e  
p ro c e d u r e ;  i f  s o ,  w hat b e n e f i t ,  and  i f  i t  w ere  p o s s i b l e  to  
d e te rm in e  w hich  ty p e  o f  c a s e  was l i k e l y  so to  b e n e f i t .
We have shown t h a t  o u t  o f  t h e  tw en ty  t h r e e  c a s e s  o p e r a t e d  on 
tw e lv e  a r e  c u re d  o r  a lm o s t  s o .  We have p o i n t e d  o u t  t h e  d i f f i c u l t y  
o f  a s s e s s i n g  t h e  v a lu e  o f  t h i s  r e c o v e r y  r a t e  and  our i n a b i l i t y  t o  
com pare /
compare i t  w i t h  t h a t  o f  a s i m i l a r  s e r i e s  o f  n o n - o p e r a t e d  c a s e s .  
However, we have  shown t h a t  i t  i s  p o s s i b l e  to  g e t  a v e ry  s i m i l a r  
c o u rs e  o f  e v e n t s  and u l t i m a t e  r e s u l t  i n  o p e r a t e d  and n on ­
o p e r a t e d  c a s e s .
We have shown t h a t  s i x  o f  th e  o p e r a t e d  c a s e s  e x h i b i t e d  a  
d e c id e d  im provem ent f o l lo w in g  o p e r a t i o n ,  t h i s  im provem ent b e in g  
r e p r e s e n t e d  c h i e f l y  by a  l e s s e n i n g  o r  d i s a p p e a ra n c e  o f  th e  
oedem a. We have  shown t h a t  an  e x a m in a t io n  o f  th e  r e c o r d s  o f  
t h e s e  s i x  c a s e s  f a i l s  t o  r e v e a l  any common f a c t o r  o r  f a c t o r s  
w h ich  m ig h t h e l p  us  to  t h e  r e c o g n i t i o n  o f  a c a s e  s u i t a b l e  f o r  
o p e n a t io n .  As th e  r e s u l t  o f  our s tu d y  th e  f o l lo w in g  c o n c lu s io n s  
seem j u s t i f i e d s -
C o n c lu s io n s  -  I  T ha t from an a n a l y s i s  o f  th e  d a t a  a t  ou r 
d i s p o s a l ,  we a r e  u n a b le  to  c o n c lu d e  t h a t  th e  u l t i m a t e  r e s u l t  
i n  a  c ase  o f  su b a c u te  n e p h r i t i s  i s  i n f lu e n c e d  by th e  o p e r a t i o n  
o f  d e c a p s u l a t i o n .
I I  T hat t h e r e  i s  no e v id e n c e  f o r  any b e l i e f  t h a t  Improvement 
in  k id n e y  f u n c t i o n  f o l lo w s  t h e  o p e r a t i o n .
I I I  T hat c e r t a i n  c a s e s  do show d e f i n i t e  improvement a f t e r  
o p e r a t i o n ,  t h i s  im provement b e in g  r e f l e c t e d  p r i n c i p a l l y  in  
d i s a p p e a ra n c e  o f  th e  oedema.
IV T hat a  s tu d y  o f  t h e  c a se s  o f  our s e r i e s  w hich  have  shown 
im provement f o l lo w in g  th e  o p e r a t i o n  does n o t  h e lp  u s  to  a r r i v e  
a t  any d e t e r m i n a t i o n  b e fo re h a n d  a s  to  w h ich  ty p e  o f  c a se  w ould  
be  l i k e l y  t o  b e n e f i t  from  th e  o p e r a t i o n .
APPENDIX.
Case H i s t o r i e s .
Case I  -  J . S . ,  m a le ,  a e t . l  y e a r ,  was a d m i t te d  1 6 /2 /1 7  co m p la in in g
o f  s w e l l in g  o f  bo d y . He h ad  had  s l i g h t  a t t a c k s  of b r o n c h i t i s  
tw i c e ,  b u t  had  b een  o th e r w is e  w e l l .  Four weeks b e f o r e  a d m iss io n  
s w e l l in g  o f  th e  f a c e  was n o t i c e d ;  t h i s  c o n t in u e d  and g o t  w orse  
t i l l  a d m i t t e d .  A l l  m e d ic a l  m easu re s  in  h o s p i t a l  f a i l e d .  
D e c a p s u la t io n  was c a r r i e d  o u t  on 1 8 th  and 2 3 rd  Ju n e ,  1917 . No 
im m edia te  im provement was n o te d .  C h i ld  d i e d  o f  n e p h r i t i s  2 /2 /1 9 1 8
Case I I  -  M .C ., f e m a le ,  a e t . 4  y e a r s ,  was a d m i t te d  9 / 6 / 1 9 ,  com pla in
ing  o f  s w e l l in g  and b lo o d  in  u r i n e  o f  7 weeks d u r a t i o n .  P re ­
v io u s  h e a l t h  h ad  alw ays b een  good. There was w e l l  marked 
g e n e r a l  oedema, w i th  o l i g u r i a .  H o s p i t a l  m e d ic a l  t r e a tm e n t  f o r  
2-J m onths was u n a v a i l i n g .  D e c a p s u la t io n  was p e rfo rm ed  1 9 /8 /1 9 .  
C h i ld  d i e d ,  b u t  no d e t a i l s  a re  g iv e n .
Case I I I  -  W .E . ,  m a le ,  a e t . 2  y e a r s ,  was a d m i t te d  2 3 /9 /2 0  c o m p la in ­
in g  o f  s w e l l in g  o f  f a c e  and le g s  o f  14 days and o f  abdomen o f  10 
days d u r a t i o n .  There had  been  no p re v io u s  i l l n e s s .  There was 
g e n e r a l  oedema and  some f r e e  abdom inal f l u i d .  He was t r e a t e d  on 
m e d ic a l  s id e  f o r  4^  months w i th o u t  r e s u l t  and was d e c a p s u la t e d  
1 1 /2 /2 1 .  T h is  p a t i e n t  was d i s m is s e d  from th e  s u r g i c a l  s id e  and 
has s i n c e  been  l o s t  s i g h t  o f .
Case IV -  I .M cA ., m a le ,  a e t . 3  y e a r s  was a d m i t te d  2 7 /2 /2 1  co m p la in ­
ing  o f  s w e l l i n g  o f  f a c e  and a n k le s  o f  5 weeks d u r a t i o n .  There 
was no h i s t o r y  o f  any p re v io u s  i l l n e s s e s .  On a d m is s io n ,  th e  
oedema was g e n e r a l ,  and v e ry  m arked , w i th  p l e u r a l  and abdom inal 
f l u i d .  He was t r e a t e d  on m e d ic a l  s id e  f o r  a b o u t  2 m o n th s ,  b u t  
th e  oedema, a l th o u g h  v a r y in g  in  i n t e n s i t y ,  p e r s i s t e d .  He was 
rem oved to  th e  s u r g i c a l  s id e  f o r  d e c a p s u l a t i o n  on 2 1 /4 /1 9 2 1 ,  and 
d ie d  on th e  s u r g i c a l  s i d e .
Case V -  A.W. ,  f e m a le ,  a e t .8  y e a r s  was a d m i t te d  9 / 8 /2 1  co m p la in ­
in g  o f  s w e l l i n g  o f  f a c e  and l i p  o f  8 days  d u r a t i o n ,  f o l lo w in g  a 
d r e n c h in g .  The c h i l d  had  a lw ays been  h e a l t h y  p r e v i o u s l y .  On 
a d m is s io n ,  th e  c h i l d  was m o d e ra te ly  s w o l le n ,  w i th  some d u ln e s s  a t  
t h e  b a s e s  o f  b o th  l u n g s ,  and some f r e e  abdom inal f l u i d .  At f i r s t ,  
th e  oedema seemed to  y i e l d  to  t r e a t m e n t ,  b u t  i t  r e c u r r e d  w o rse  th a n  
e v e r ,  and  th e  c h i l d  became huge and b l o a t e d .  D e c a p s u la t io n  was 
pe rfo rm ed  on 9 /1 2 /2 1 .  F o l lo w in g  th e  o p e r a t i o n ,  a s l i g h t ,  slow 
d e c r e a s e 'w a s  n o te d  i n  t h e  i n t e n s i t y  o f  t h e  oedema, b u t  on 
d i s m i s s a l  t o  cou n ty  b r a n c h  t h e r e  was s t i l l  a  f a i r  amount o f  
s w e l l i n g .  P a t i e n t  s p e n t  5 m onths a t  Drumchapel and  l j  y e a r s  a t  
E a s t  Park  Home, th e  symptoms d u r in g  t h i s  p e r io d  g r a d u a l l y  a b a t i n g .  
S in c e  h e r  r e t u r n  home, h e r  m o th e r  says *she  has n e v e r  lo o k ed  b a c k * .  
She was s e e n  2 7 /8 /2 8  -  t a b l e  I I  -  and seems to  have made a 
com ple te  r e c o v e r y .
Case VI -  F .M cD ., m a le ,  a e t .  7^  y e a r s ,  was a d m i t te d  1 7 /3 /2 2  w i t h  a  
h i s t o r y  o f  oedema o f  5 months d u r a t i o n .  U rin e  c o n ta in e d  a f a i r  
amount o f  a lb u m in ,  a  few b lo o d  c e l l s  and e p i t h e l i a l  c a s t s .  The 
boy im proved d u r in g  f i r s t  10 d ays  i n  h o s p i t a l ,  b u t  t h e n  r e l a p s e d  
and f o r  t ie  n e x t  3 m onths t h e r e  was no im provement i n  th e  
c o n d i t i o n .  D e c a p s u la t io n  o f  b o th  k id n e y s  was p e rfo rm ed  6 / 6 / 2 2 .
No change i n  c o n d i t i o n  r e s u l t e d  f o r  2 m o n th s ,  th e n  some 
im provem ent was n o t i c e d ,  though  oedema o f  f a c e  p e r s i s t e d .  F iv e  
months a f t e r  o p e r a t i o n  c h i l d  was s e n t  t o  c o n v a le s c e n t  home,3 / 3 / 2 2 .  
In  November, 1923, he  was d i s m is s e d  from  c o n v a le s c e n t  home w e l l .
In  May 1 925 , he was s e e n  as o u t p a t i e n t .  He was p e r f e c t l y  w e l l ,  
h ad  been  a t t e n d i n g  s c h o o l  r e g u l a r l y ,  and was f i t  f o r  gam es. The 
b lo o d  p r e s s u r e  was n o rm a l ,  t h e r e  were no c a r d i o v a s c u l a r  c h a n g e s ,  
and  th e  u r i n e  c o n ta in e d  no a lb u m in  o r  c a s t s .
Case V II  -  J . D . ,  m a le ,  a e t .  5 ^ y e a r s ,  was a d m i t te d  1 2 /6 /2 2  w i t h  a 
h i s t o r y  o f  h ead ach es  and  v o m it in g  a t  i n t e r v a l s  f o r  one y e a r  and  o f
p a in  on m i c t u r i t i o n  f o r  6 m o n th s .  P re v io u s  i l l n e s s e s  were -  
D i p h t h e r i a /
D ip h th e r i a  a t  1 y e a r ,  S c a r l e t  F e v e r  a t  u. y e a r ,  c h ic k e n  pox and 
whooping cough a t  2 y e a r s .  On a d m is s io n ,  th e  c h i l d  was fo un d  to  
b e  u n d e r  a v e ra g e  h e ig h t  and w e i g h t ,  tho ugh  w e l l  n o u r i s h e d .  There  
was some oedema o f  f a c e  b u t  none o f  l e g s  o r  body c o u ld  be made 
ou t*  There was a f a i r  amount o f  a lb u m in , r e d  b lo o d  c e l l s  and 
c a s t s  i n  U rin e*  L e f t  o p t i c  d i s c  was oedem atous i n  a p p e a ra n c e .
F or th e  n e x t  2-| m onths th e  d e g re e  o f  oedema v a r i e d  from  n i l  t o  a 
m ild  g e n e r a l  a n a s a r c a ,  w h i le  th e  u r i n e  c o n t in u e d  to  show m o d e ra te  
a lbum in  and c a s t s .  B oth  k id n e y s  w e r e d e c a p s u la te d  1 / 9 /2 2 ;  on 
r e a d m is s io n  to  m e d ic a l  w a rd ,  th e  n o te  was made -  ' g e n e r a l  c o n d i t i o n  
u n c h a n g e d ' .  On r e c o v e r y  from th e  o p e r a t i o n  he was d i s m is s e d  
home and f o r  th e  n e x t  2 y e a r s  he m is se d  a  l o t  o f  s c h o o l in g  
b e c a u se  o f  r e c u r r i n g  h e a d a c h e s ,  and s l i g h t  oedema. These symptoms 
g r a d u a l l y  a b a t e d .  P a t i e n t  was seen  o u td o o r ,  2 7 / 8 / 2 8 ,  t a b l e  I I ,  
he i s  a h e a l t h  lo o k in g  boy , w i th  no e v id e n c e  w h a te v e r ,  e x c e p t  s l i g h t  
l y  i n d i s t i n c t  m arg ins  o f  th e  o p t i c  d i s c s ,  o f  h i s  h a v in g  had  
n e p h r i t i s .  .
Case V I I I  -  C.McC, m a le ,  a e t . 54 y e a r s  was a d m i t te d  2 8 / 8 / 2 2 ,  w i t h  
a h i s t o r y  o f  s w e l l in g  o f  le g s ,  f a c e  and abdombn o f  8 d ays ' d u r a t i o n ,  
v o m it in g  and o l ig u r ia .  He had had  c h ic k e n  pox a t  10 m o n ths , 
m e a s le s  a t  3 y e a r s  and whooping cough a t  5 y e a r s .  On a d m is s io n ,  
th e  c h i l d  showed w e l l  marked g e n e r a l  oedema; th e  u r i n e  c o n ta in e d  
a m o d e ra te  amount o f  a lb u m in ,  no b lo o d ,  and  some c a s t s .  D uring  
th e  n e x t  54  m o n th s ,  th e  oedema v a r i e d  b u t  was u s u a l l y  s e v e r e .
B oth  k id n e y s  w ere  d e c a p s u la t e d  1 3 / 2 /2 5 .  On h i s  r e t u r n  to  th e  
m e d ic a l  w a rd ,  c h i l d  was s t a t e d  to  b e  lo o k in g  w e l l .  Oedema had  
a lm o s t  e n t i r e l y  d i s a p p e a r e d ,  and p a t i e n t  was d i s m is s e d  5 / 6 /2 5 ,  
much im proved . He re m a in e d  f a i r l y  w e l l ,  th o u g h  a lb u m in  p e r s i s t e d ,  
t i l l  2 5 /3 /2 6  when he was r e a d m i t t e d  w i th  a r e c u r r e n c e  o f  sym ptoms. 
The n e p h r i t i s  was fou nd  to  be c o m p l ic a te d  w i t h  p e r i t o n i t i s  w i t h  
e r y s i p e l a s  o f  l e f t  t h i g h .  T h is  p a t i e n t  u l t i m a t e l y  d i e d  o f  
n e p h r i t i s .
Case IX -  G .W ., m a le ,  a e t . 11 y e a r s  was a d m i t te d  1 /3 /2 3  w i th  a 
h i s t o r y  o f  h e a d a c h e ,  s o re  t h r o a t  and oedem a. These  symptoms 
had  been  p r e s e n t  some months p r e v io u s ly  b u t  had c l e a r e d  up  and 
r e t u r n e d  4 days b e f o r e  e x a m in a t io n .  T here  was m arked oedema 
o f  f a c e . a n d  legs and u r i n e  c o n ta in e d  much a lb um in  w i t h  b lo o d  and  
c a s t s .  T here  was no improvement i n  c o n d i t i o n  f o r  3 m onths a n d  
on 1 2 /6 /2 3  b o th  k id n e y s  were d e c a p s u l a t e d .  For th e  n e x t  4 m onths 
t h e r e  was p r a c t i c a l l y  no change in  b o y f s c o n d i t i o n  and he was 
d i s m is s e d  t o  E a s t  P a rk  Home.
1 y e a r  and 9 m onths l a t e r  he was exam ined as  o u t p a t i e n t .
He was fo u n d  to  have g r e a t l y  im proved , was o f  a  good c o lo u r  and 
lo o k e d  w e l l .  There had  been  no oedema f o r  a c o n s i d e r a b le  t im e .  
There  w ere  no c a r d i o v a s c u l a r  c h a n g e s ;  s y s t o l i c  B/P 105 mms h g .  
U r in e  showed a f a i n t  t r a c e  o f  a lbum in  b u t  no c a s t s .
Case X -  R . L . ,  m a le ,  a e t . 8 y e a r s  was a d m i t te d  5 /2 /2 4  w i t h  a 
h i s t o r y  o f  oedema o f  8 d ays  d u r a t i o n .  He had  w hooping cough a t  
3 y e a r s  and  m ea s le s  a t  4 y e a r s .  On a d m is s io n ,  th e  oedema was 
c o n f in e d  t o  f a c e ,  b u t  soon  became g e n e r a l .  The u r i n e  c o n ta in e d  
a l a r g e  q u a n t i t y  o f  a lb u m in ,  some b lo o d  and a few c a s t s .  As th e  
c h i l d  made no p r o g r e s s ,  d e c a p s u l a t i o n  was perfo rm ed  1 2 /5 /2 4 .  The 
symptoms w ere  u n r e l i e v e d  by th e  o p e r a t i o n ,  and  t h e  boy d ie d  12 
days  a f t e r w a r d s .
Case XI -  J . F . ,  f e m a le ,  a e t . 7 y e a r s ,  was a d m i t te d  2 3 /1 2 /2 4  as  an  
a c u t e  n e p h r i t i s  and was d i s m is s e d  9 /5 /2 5  a s  a Mumps c o n t a c t .  She 
was r e a d m i t t e d  1 5 /8 /2 5  w i t h  a h i s t o r y  o f  f i t f u l  h e a l t h  w h i le  a t  
home, th o u g h  t h e r e  h a d  been  no oedema, t i l l  5 days b e fo r e  
r e a d m is s i o n .  The f a c e  was p u f f y  t h e r e  was some oedema o v e r  t i b i a e  
and sacrum , b u t  no a s c i t e s .  The u r i n e  showed m o d e ra te  a lbum in  
u r e a  w i t h  no b lo o d  o r  c a s t s .
C h i ld  d e v e lo p ed  Bnpyema on l e f t  s i d e  and  was o p e r a t e d  o n .
S he /
She was d i s m is s e d  2 9 /1 1 /2 5  to  R u c h i l l  h o s p i t a l  w i t h  S c a r l e t  
f e v e r .  She was r e a d m i t t e d  2 0 / 3 /2 6 ,  lo o k in g  b e t t e r  b u t  w i t h  
s l i g h t  oedema and a l a r g e  q u a n t i t y  o f  a lbum in  in  u r i n e .  The 
c o n d i t i o n  rem a in e d  unchanged  t i l l  1 2 /5 /2 6  when d e c a p s u l a t i o n  was 
p e r fo rm e d .  On h e r  r e t u r n  from  th e  s u r g i c a l  s i d e ,  she  was s t a t e d  
to  be lo o k in g  w e l l ,  w i th  no oedema, h a v in g  l o s t  a b o u t  8 k i l o s  in  
w e ig h t .  She was d i s m is s e d  in  t h i s  c o n d i t i o n ,  f i r s t  to  th e  
c o u n try  b ra n c h  and th e n  to  E a s t  Park  Home, where she  s t i l l  r e m a in s .  
She was exam ined on 1 0 /1 0 /2 8  -  T able  I I  -  c h i l d  i s  c o n f in e d  to  
bed m ost o f  the t im e ,  w i th  s l i g h t  r e c u r r i n g  oedem a, and m o d e ra te  
a lb u m in u r i a .  The b lo o d  p r e s s u r e  i s  r a i s e d  and the  c o n d i t i o n  
seems one o f  a g r a d u a l l y  a d v a n c in g  c h r o n ic  i n t e r s t i t i a l  n e p h r i t i s .
i
Case X II -  J .W .S . ,  m a le ,  a e t . 10 y e a r s  was a d m i t te d  2 3 /1 2 /2 4  w i t h  a 
h i s t o r y  o f  s w e l l in g  o f  f a c e  and  body o f  7 weeks d u r a t i o n ,  and  
o c c a s i o n a l  v o m i t in g .  On a d m is s io n ,  t h e  c h i l d  was found  t o  have  
g e n e r a l i s e d  oedema; th e  u r i n e  was s c a n t y ,  and showed a l a r g e  
q u a n t i t y  o f  a lb u m in ,  a few r e d  b lo o d  c e l l s  and some c a s t s .  There  
was no i n c r e a s e  i n  b lo o d  p r e s s u r e .
M e d ica l  m easu re s  were t r i e d  f o r  6 m o n th s ,  w i t h o u t  e f f e c t i n g  an 
Im provem ent, and d e c a p s u l a t i o n  was p e rfo rm ed  5 / 6 / 2 5 .  On r e a d m is s io n  
to  m e d ic a l  w a rd ,  t h e  n o te  was made -  " g e n e r a l  c o n d i t i o n  v e ry  good; 
boy lo o k s  w e l l ;  no oedem a." He was s e n t  home 2 5 / 8 / 2 5 .  On 
1 8 /8 /2 7  he was a d m i t t e d  to  R o y a l  I n f i r m a r y  w i t h  a  r e c u r r e n c e  o f  
symptoms. A f te r  t r e a tm e n t  f o r  some w e e k s ,  he was s e n t  to  E a s t  
P a rk  Home, where he i s  now. He was exam ined t h e r e  2 7 /8 /2 8  and 
5 / 9 / 2 8 ,  and  waw fo u n d  to  be v e ry  w e l l  e x c e p t  f o r  a p e r s i s t e n c e  
o f  m o d e ra te  a lb u m in u r ia  and a s l i g h t l y  r a i s e d  b lo o d  N .P .N .
Case X I I I  -  B .A .,  f e m a le ,  a e t .  l £ y e a r s ,  was a d m i t t e d  1 8 /6 /2 5  w i th  
a  h i s t o r y  o f  s w e l l in g  o f  e y e l i d s  o f  2 m o n th s ,  and o f  l e g s  o f  7 da^is 
d u r a t i o n .  On a d m is s io n ,  t h e r e  was oedema o f  e y e l i d s ,  f e e t ,  l« g s  
and lum bar r e g i o n .  Rfeonchi w ere  h e a r d  a l l  o v e r  c h e s t .  U r in e  
showed l a r g e  q u a n t i t y  o f  a lb u m in ,  no  b lo o d  and some e p i t h e l i a l  
g r a n u l a r /
g r a n u l a r  and  h y a l in e  c a s t s .  C o n d i t io n  a t  f i r s t  c l e a r e d  up  in  
h o s p i t a l  b u t  l a t e r  r e c u r r e d  w i t h  I n c r e a s e d  s e v e r i t y .  The 
oedema was a p ro m in en t  f e a t u r e  and r e s i s t e d  a l l  m ea su re s  to  
r e d u c e  i t .  D e c a p s u la t io n  was p e rfo rm ed  5 / 9 / 2 5 ,  f o l lo w in g  w h ich  
no change was n o te d  i n  g e n e r a l  c o n d i t i o n  and oedema p e r s i s t e d .
Two months l a t e r ,  c h i l d  began to  improve and was d i s m is s e d  1 9 /1 2 /2 5  
much b e t t e r .  A lb u m in u r ia  s t i l l  p e r s i s t e d  (E sbach  1 . 5 ) ,  b u t  t h e r e  
was no oedem a. She was s e e n  o u td o o r  3 0 / 8 / 2 8 ,  and  was fo u n d  to  
be a h e a l t h y  l o o k in g ,  s tu r d y  c h i l d .  T here  had  b e en  no r e c u r r e n c e  
o f  symptoms s in c e  d i s m i s s a l .  S r in e  showed no albumins, b lo o d  o r  
c a s t s .  T ab le  I I .
Case XIV -  D .C . ,  f e m a le ,  a e t . 9 y e a r s  was a d m i t t e d  2 4 /6 /2 5  w i t h  a  
h i s t o r y  o f  s w e l l i n g  o f  f a c e  and f e e t  and o c c a s i o n a l  v o m it in g  o f  
4 days  d u r a t i o n .  She had  had S c a r l e t  f e v e r  a t  5 y e a r s  b u t  had  
been  o th e r w is e  h e a l t h y .  On a d m is s io n ,  c h i l d  d i d  n o t  lo o k  i l l ,  
b u t  t h e r e  was oedema o f  f a c e ,  l e g s ,  and  lum bar r e g i o n  and  t h e r e  
was d u ln e s s  a t  th e  b a s e s  o f  b o th  l u n g s .  T here  was a lb u m in  in  
ghe u r i n e  b u t  no b lo o d  o r  c a s t s .  In  h o s p i t a l  t h e  c h i l d ' s  c o n d i t i o n  
g o t  w orse  and d e c a p s u l a t i o n  was p e rfo rm ed  2 9 / 1 0 /2 5 .
C h i ld  was r e a d m i t t e d  to  m e d ic a l  w ard  2 0 /1 1 /2 5  and  n o te  was 
made t h a t  c h i l d  lo oked  f a i r l y  w e l l ;  t h e r e  was oedema o f  l e g s  and 
lumbar r e g i o n .  There was s te a d y  im provem ent t i l l  2 8 /1 2 /2 5  when 
c h i l d  was d i s m is s e d .  T here  was s t i l l  s l i g h t  oedema and  some 
a lb u m in u r ia  (E sbach  0 . 7 5 ) •  P a t i e n t  was s e e n  o u td o o r  1 7 /8 /2 8 .
S in ce  h e r  d i s m i s s a l  she had  rem a in e d  w e l l  e x c e p t  f o r  o c c a s i o n a l  
c o ld ;  she now showed no e v id e n c e  o f  r e n a l  m i s c h i e f .  T a b le  I I .
Case XV -  W .F . , m a le ,  a e t . 10 y e a r s  was a d m i t te d  1 /7 /2 5  w i t h  a 
h i s t o r y  o f  s w e l l in g  o f  f a c e  o f  7 d ay s  and o f  f e e t  and a n k le s  o f  
3 days d u r a t i o n .  He had  had  w hooping cough a t  2 y e a r s ,  
pneumonia a t  24  y e a r s  and m e a s le s  a t  6 y e a r s .  On a d m is s io n  
oedema was c o n f in e d  to  f a c e  and a n k l e s ;  th e  u r i n e  showed m o d era te  
a lb u m in u r i a ,  some b lo o d  and  c a s t s .  The oedema v a r i e d  i n  i n t e n s i t y  
dur i n g /
d u r in g  c h i l d ’ s s t a y  i n  h o s p i t a l  b u t  was n e v e r  v e ry  m arked . There 
was no change i n  u r i n e .  B oth  k id n e y s  w ere  d e c a p s u l a t e d  2 9 /1 0 /2 5 ;  
th e  u r i n e  im m e d ia te ly  became more a b u n d an t  and th e  a lbum in  f e l l  
in  q u a n t i t y .  On r e a d m is s io n  to  m e d ic a l  w ard  th e  boy lo o k e d  w e l l  
and had  no oedema. He was d i s m is s e d  8 /1 2 /2 5  and was s e e n  o u td o o r  
Q/1/2B  when th e r e  was a s l i g h t  t r a c e  o f  a lbum in  i n  u r i n e  b u t  no 
o th e r  i n d i c a t i o n  o f  n e p h r i t i s .
Case XVI -  A .L . ,  m a le ,  a e t . 3  y e a r s  was a d m i t te d  3 / 8 /2 5  w i th  a 
h i s t o r y  o f  s w e l l in g  o f  f a c e  o f  3 days and o f  f e e t  o f  1 day d u r a t i o n .  
There h ad  b e en  no p re v io u s  i l l n e s s e s .  On a d m is s io n ,  a m i ld  d eg re e  
o f  oedema was p r e s e n t  i n  f a c e ,  l e g s  and  lumbar r e g i o n .  A lb u m in u r ia  
was v e ry  m arked b u t  t h e r e  was no b lo o d  o r  c a s t s .  The c o n d i t i o n  
re m a in e d  unchang ed  t i l l  6 /1 0 /2 5  when d e c a p s u l a t i o n  was p e r fo rm e d .  
T h is  was fo l lo w e d  by no improvement and c h i l d  was t r a n s f e r r e d  to  
R u c h i l l  h o s p i t a l  1 0 /1 1 /2 5  w i th  e r y s i p e l a s .  He was r e a d m i t t e d  to  
m e d ic a l  w ard  2 0 /3 /2 6  w i th  oedema and a lb u m in u r ia  a s  b e f o r e .
Oedema g r a d u a l l y  d i s a p p e a r e d  and he was s e n t  home 1 2 / 4 / 2 6 .  He 
was s e e n  o u td o o r  2 5 /5 /2 6  when a lbum in  was s t i l l  p r e s e n t  i n  f a i r  
q u a n t i t y  i n  u r i n e ,  b u t  t h e r e  was no oedema. He was a g a i n  se en  
2 7 /8 /2 8 ;  i n  t h e  i n t e r v a l  he had re m a in e d  w e l l .  He was now a
b r i g h t  h e a l t h y - l o o k i n g  boy w i t h  good c o lo u r .  There was no
e v id e n c e  o f  t h e  p re s e n c e  o f  n e p h r i t i s .  T a b l e I I .
Case XVII -  J . L . ,  f e m a le ,  a e t . 7  y e a r s  was a d m i t t e d  1 1 /8 /2 5  w i th  a
h i s t o r y  o f  s w e l l i n g  o f  f a c e  and f e e t  o f  8 w eeks d u r a t i o n ,  w i th
o c c a s i o n a l  h e a d a c h e s .  She had  p r e v i o u s ly  h a d  whooping cough and 
m e a s l e s .  On a d m is s io n  s w e l l in g  was c o n f in e d  to  f a c e ,  legs  and 
lum bar r e g i o n ,  b u t  became more m arked d u r in g  s t a y  i n  h o s p i t a l .  
There  was a l a r g e  q u a n t i t y  o f  a lb u m in  in  u r i n e ,  no b l o o d ,  and 
some c a s t s .  D e c a p s u la t io n  was p e rfo rm ed  8 / 1 0 / 2 5 .  C h i ld  was
k e p t  on s u r g i c a l  s id e  a f t e r  o p e r a t i o n ,  as  she seemed to  be g e t t i n g
w o rs e .  She d i e d  o f  n e p h r i t i s  5 / 2 / 2 6 .
Case X V III -  N . J . ,  f e m a le ,  a e t  10 y e a r s  was a d m i t te d  1 5 /9 /2 5  w i t h
a h i s t o r y  o f  r e c u r r i n g  oedema o f  f a c e  and l e g s  and a lb u m in u r ia  o f  
7 months d u r a t i o n .  She had  had  m ea s le s  and  c h ic k e n  pox a t  2 
y e a r s  •
On a d m is s io n ,  t h e r e  was a l i t t l e  oedema; t h e r e  was m o d era te  
a lb u m in u r ia  w i t h  c a s t s .  D e c a p s u la t io n  was p e rfo rm ed  1 / 1 0 /2 5 .
T h is  was fo l lo w e d  by no change and c h i l d  was k e p t  in  h o s p i t a l  t i l l  
2 4 /1 2 /2 5 ,  when c o n d i t i o n  was v e ry  s i m i l a r  to  h e r  p r e v io u s  one and  
she was s e n t  home. She was se en  o u td o o r  3 0 /8 /1 9 2 8 .  In th e  
i n t e r v a l  she had  had  one se v e re  r e c u r r e n c e  o f  symptoms and a 
s l i g h t  oedema and  some a lb u m in u r ia  had  p e r s i s t e d .  The b lo o d  
p r e s s u r e  was now 158/100  m m s.hg .,  t h e r e  w ere  c a r d i o v a s c u l a r  
ch an ges  and th e  p i c t u r e  was t h a t  o f  c h ro n ic  i n t e r s t i t i a l  n e p h r i t i s .  
T ab le  I I .
Case XIX -  J . J . ,  m a le ,  a e t . 3  y e a r s  was a d m i t te d  9 /6 /2 6  w i t h  a
h i s t o r y  o f  s w e l l in g  o f  f a c e ,  l im b s  and body a t  i n t e r v a l s  e x te n d in g  
over one y e a r .  He h ad  had  no p re v io u s  i l l n e s s e s .  On a d m is s io n ,  
t h e r e  was g e n e r a l  a n a s a r c a  and  a s c i t e s .  The u r i n e  showed a 
m odera te  amount o f  a lb u m in , a  t r a c e  o f  b lo o d  and some c a s t s .
There was d u ln e s s  a t  th e  b a s i s  o f  b o th  l u n g s .  D u ring  h i s  s t a y  
in  h o s p i t a l ,  c h i l d ’ s c o n d i t i o n  c o n t in u e d  to  come and  g o . T o n s i l l ­
ectomy was p e rfo rm ed  2 7 /8 /2 6  w i t h  no e v i d e n t  r e s u l t .  B oth  
k id n e y s  w ere  d e c a p s u l a t e d  2 /1 1 /2 6  and th e  e n t r y  was made -  11 The 
g e n e r a l  c o n d i t i o n  im proved  a f t e r  th e  o p e r a t i o n  and th e  o u t p u t  o f  
u r i n e  i n c r e a s e d .  There  i s  no oedema” .
The amount o f  a lbum in  v a r i e d  from  a t r a c e  to  1 E sbach  from  
t h i s  t im e  t i l l  h i s  d i s m i s s a l  9 / 2 / 2 7 .  There was no r e c u r r e n c e  o f  
oedema. The boy h a s  s in c e  b een  l o s t  t r a c e  o f .
Case XX -  J . C . ,  m a le ,  a e t . 6 y e a r s  was a d m i t te d  2 6 /1 2 /2 6  w i t h  a
h i s t o r y  o f  s w e l l in g  o f  f a c e  o f  7 days and  o f  abdomen and l e g s  o f  
1 day d u r a t i o n .
He h a d  had  m e a s le s  a t  5 y e a r s ,  and  t h e r e  was a  h i s t o r y  o f  a 
p r e v i o u s /
p re v io u s  a t t a c k  o f  n e p h r i t i s  i n  Dec. 1925 f o r  w h ich  he  was t r e a t e d  
a t  S t o b h i l l  h o s p i t a l ,  b e in g  d i s c h a r g e d  ’’c u r e d ” .
On a d m is s io n ,  th e  c h i l d  had v e ry  s e v e re  oedema and  o l ig u r i a .  The 
u r i n e  showed a l a r g e  q u a n t i t y  o f  a lb u m in ,  c a s t s ,  and  a few r e d  
c e l l s .  T here  was a s c i t e s  and d u ln e s s  o f  b o th  l u n g s .  C h i ld  was 
v e ry  p a le  and had  a s e v e r e  cough . T o n s i l le c to m y  was done 1 3 /1 /1 9 2 7 .  
The oedema and a lb u m in u r ia  p e r s i s t e d  w i t h  v a ry in g  i n t e n s i t y  t i l l  
2 4 /2 /2 7 ,  when b o th  k id n e y s  w ere  d e c a p s u l a t e d .  The f o l lo w in g  n o t e s  
a p p ea r  i n  th e  s u r g i c a l  c ase  s h e e t  -  2 5 /2 /2 7  E sbach  4 u r i n e  4 o z .
Oedema +++. 2 6 /2 /2 7  E sb ach  U+; u r i n e  1 6oz ; oedema o f  f a c e  a l i t t l e
l e s s .  2 8 / 2 /2 7  E sbach  5 ;  u r i n e  5 6oz ; oedema o f  f a c e  and l im b s  
much l e s s .  l / z / 2 7  E sb ach  5 ;  u r i n e  6 0oz ; no oedema.
The oedema was s t i l l  gon e , though  a lb u m in u r ia  was p r e s e n t  when 
he was r e a d m i t t e d  to  m e d ic a l  w a rd .  Oedema r e t u r n e d  a b o u t  m id d le  
o f  A p r i l ,  b u t  d id  n o t  a t t a i n  to  a  c o n d i t i o n  o f  i t s  p r e v io u s  
s e v e r i t y .  The c h i l d ’ s g e n e r a l  c o n d i t i o n  was b e t t e r  and he was 
d is m is s e d  to  E a s t  P a rk  Home w here  he now i s .  He was exam ined 
1 0 /1 0 /2 8  and  t h e r e  was s l i g h t  oedema p r e s e n t .  H is s y s t o l i c  
b lo o d  p r e s s u r e  was s l i g h t l y  i n c r e a s e d  -  124 mms. The u r i n e  c o n ta in e d  
a m odera te  q u a n t i t y  o f  a lbum in  b u t  no b lo o d  o r  c a s t s  ( c e n t r i f u g e d ) •
The k id n ey  f u n c t i o n  t e s t s  gave f a i r l y  good r e s u l t s .  T ab le  I I .
Case XXI -  J .M . ,  m a le ,  a e t . 4 y e a r s  was a d m i t t e d  1 2 /5 /2 7  w i th  a 
h i s t o r y  o f  a  sudden  a t t a c k  o f  s h i v e r i n g ,  f e v e r ,  v o m it in g  and 
s w e l l in g  o f  the  f a c e  5 m onths a g o .  The u r i n e  was s a i d  to  have  
b e en  r e d .  The s e v e re  symptoms p a s s e d  o f f  and  boy was a l lo w e d  up 
b u t  was n o t  p r o p e r l y  r e c o v e r e d .  S ix  weeks b e f o r e  a d m is s io n  
s w e l l in g  o f  abdomen was n o t i c e d  and  t h i s  s w e l l i n g  g r a d u a l l y  
g r a d u a l l y  i n c r e a s e d  and  w i t h  an  a lb u m in u r ia  d e te rm in e d  h i s  b e in g  
b ro u g h t  t o  h o s p i t a l .  He had had  no p r e v io u s  i l l n e s s .  On , 
a d m is s io n  t h e  c h i l d  h ad  g e n e r a l  a n a s a r c a  w i t h  f r e e  f l u i d  in  
abdomen. U r in e  showed l a r g e  q u a n t i t y  o f  a lb u m in  and  c a s t s ,  b u t  
no b lo o d .
There was no change i n  th e  c o n d i t i o n  f o r  th e  n e x t  2 m onths and 
d e c a p s u l a t i o n /
d e c a p s u l a t i o n  was perfo rm ed  2 1 / 5 /2 7 .  T h is  was fo l lo w e d  by 
l i t t l e  o r  no change and c h i l d  was s e n t  home 9 / 7 / 2 7 .  He was 
se en  o u td o o r  1 0 /9 /2 8 ,  when th e  f o l lo w in g  n o te  was made -  ’’S in c e  
d i s m i s s a l  c h i l d  has  been  a t  home; he was c o n f in e d  to  bed  t i l l  
A p r i l  1928 ; he now goes a b o u t  a l i t t l e  b u t  w a lk s  b a d ly .  He i s  
a p a l e ,  b r i g h t  boy w i th  a l i t t l e  f u l n e s s  o f  f a c e  and l e g s .  P u ls e
104; h e a r t  n o rm al;  B/P 90 /62  mms.hg; O .E . n i l ;  u r i n e  shows a 
s l i g h t  c lo u d  o f  a lb u m in ,  no b lo o d ,  and  a few h y a l i n e  and g r a n u l a r  
c a s t s .  The m other r e f u s e d  to  make a r ra n g e m e n ts  to  have k id n e y  
e f f i c i e n c y  t e s t s  c a r r i e d  o u t . ” T ab le  I I .
Case XXII -  J . R . ,  m a le ,  a e t .5  y e a r s  was a d m i t te d  1 8 /7 /2 8  w i t h  a  
h i s t o r y  o f  s w e l l in g  o f  f a c e  and  a n k le s  o f  12 days d u r a t i o n .  He 
had pneumonia a t  1 y e a r ,  and  m ea s le s  and whooping cough a t  2 y e a r s ;  
he had  s in c e  been  w e l l .
On a d m is s io n  t h e  c h i l d  was a s m a l l  i l l  d e v e lo p e d  boy w i t h  w e l l -  
marked g e n e r a l  oedem a. The u r i n e  c o n ta in e d  a m o d e ra te  q u a n t i t y  
o f  a lbum in  and c a s t s ,  and no b lo o d .  The B/P was 112/85  mms.
C h ild  f a i l e d  to  im prove u n d e r  m ed ica l  t r e a tm e n t  and he was 
d e c a p s u la te d  2 0 / 9 / 2 8 .  There  was no p e r c e p t i b l e  change f o l lo w in g  
th e  o p e r a t i o n  b u t  d u r in g  h i s  s t a y  in  h o s p i t a l  he  g r a d u a l ly  
im proved . The oedema and a lb u m in u r ia  d i s a p p e a r e d  and he was 
d i s c h a r g e d  much im p ro v ed . He was s e e n  o u td o o r  1 9 /3 /1 9 2 9 ,  when 
he p r e s e n t e d  no e v id e n c e  o f  n e p h r i t i s  -  T ab le  I I .
Case X X III -  F .M cA ., m a le ,  a e t . 6 years was a d m i t t e d  1 1 /1 1 /2 8  w i th  a 
h i s t o r y  o f  h a v in g  had  an a t t a c k  o f  s h i v e r i n g ,  f e v e r ,  v o m it in g  and 
d ro w s in e s s  6 w eeks b e f o r e ,  w h ich  h ad  p a s se d  o f f  in  1 w eek . One 
week b e f o r e  a d m is s io n  he h ad  a m ild  a t t a c k  o f  b r o n c h i t i s  and 4 d ays  
b e fo r e  t h e r e  was g e n e r a l  s w e l l in g  o f  bo dy , w i t h  s c a n ty  d a rk  brown 
u r i n e .
On a d m is s io n  t h e r e  was g e n e r a l  oedema. The u r i n e  showed 
m o d era te  amount o f  a lbum in  and c a s t s ,  b u t  no b lo o d .  The c o n d i t i o n
p e r s i s t e d  and d e c a p s u l a t i o n  was p e rfo rm ed  2 5 / 1 / 2 9 .  T h is  was
f o l lo w e d /
fo l lo w e d  by l i t t l e  o r  no c h an g e .  Pneumonia su p e rv e n e d  and th e  
c h i l d  d i e d  1 3 /2 /2 9 .  No p o s t  mortem was o b t a i n e d .
Case XXIV -M .B .,  m a le ,  a e t . 12 y e a r s  was a d m i t te d  1 9 /5 /2 2  w i t h  a 
h i s t o r y  t h a t  c h i l d  had  seemed w e l l  b u t  s c h o o l  d o c to r  d ia g n o s e d  
n e p h r i t i s  14 days b e f o r e  a d m is s io n .  A f t e r  t h a t ,  s l i g h t  p u f f i n e s s  
of f a c e  was o b s e r v e d .  Boy had  had  m e a s le s  a t  5 y e a r s ,  c h ic k e n  
pox a t  8 y e a r s  and s c a r l e t  f e v e r  a t  10 y e a r s .  On a d m is s io n ,  
th e r e  was s l i g h t  p u f f i n e s s  o f  f a c e .  U r in e showed m o d era te  
a lb u m i n u r i a , ,  some b lo o d  and c a s t s .  D uring  3-J m onths i n  
h o s p i t a l  c o n d i t i o n  v a r i e d  l i t t l e ;  th e  a lbum in  d e c r e a s e d  i n  amount 
and he was d i s m is s e d  1/ 9 /2 2  a s  h a v in g  im prov ed .
He was r e a d m i t t e d  1 7 /6 /2 3 ;  i n  th e  i n t e r v a l  he had b e e n  f a i r l y  
w e l l  and had  b e en  seen  r e g u l a r l y  a t  o u t p a t i e n t  d e p a r tm e n t .  F iv e  
weeks b e f o r e  r e a d m is s io n  he showed r e c u r r e n c e  o f  marked a lb u m in u r ia  
and s l i g h t  oedema. He was a g a i n  t r e a t e d  f o r  3^  m onths w i th  
p r a c t i c a l l y  no r e s u l t  and  was d i s m is s e d  6 /1 0 /2 3 .
He was se e n  o u td o o r  9 / 1 0 /2 8 .  A f t e r  l e a v in g  h o s p i t a l ,  he  
had  been  c o n f in e d  t o  be d f o r  some weeks and  c o n d i t i o n  g r a d u a l l y  
im proved. There had  been  no r e c u r r e n c e  o f  s e r i o u s  symptoms, 
m ere ly  an  o c c a s i o n a l  p u f f i n e s s  u n d e r  e y e s .  He was fo u n d  t o  be 
a l a r g e  h e a l t h y  l a d  i n  r e g u l a r  em ploym ent, b u t  u r i n e  showed a 
t r a c e  o f  a lb u m in  -  T ab le  I I I .
Case XXV -  N .B . ,  f e m a le ,  a e t . 5 i  y e a r s  was a d m i t te d  2 0 /2 /2 3  w i t h  a 
h i s t o r y  o f  p u f f i n e s s  o f  t h e  f a c e  o f  3-| w eeks d u r a t i o n .  The 
f o l lo w in g  week she  was a d m i t te d  t o  R u c h i l l  h o s p i t a l  w i t h  
d i p h t h e r i a  and  t h e r e  was found  t o  be s u f f e r i n g  from  n e p h r i t i s .
She had  had  m ea s le s  and  c h ic k e n  pox a t  14 y e a r s ,  w hooping  cough 
a t  2 y e a r s ,  and d i p h t h e r i a  a t  2% y e a r s .  On a d m is s io n ,  she  was 
fo u n d  to  be  a  p a l e ,  s p a re  c h i l d  w i t h  v e ry  l i t t l e  oedem a; u r i n e  
showed a l a r g e  q u a n t i t y  o f  a lb u m in ,  no b lo o d  and o c c a s i o n a l  
g r a n u l a r  c a s t s .  W hile  i n  h o s p i t a l  th e  oedema was n e v e r  a  f e a t u r e  
b u t /
b u t  t h e r e  was w e l l -m a rk e d  a lb u m in u r ia  w h ic h  c o n t in u e d  t i l l  h e r  
d i s m i s s a l  2 7 / 6 /2 3 .  She was s e e n  a s  an  o u t p a t i e n t  9 / 1 0 /2 8 .  In
th e  i n t e r v a l  p a t i e n t  had  been  in  E a s t  P ark  Home, t h e n  a t  h e r  
own home. D uring  t h i s  p e r io d  she had  d i p h t h e r i a  3 t im e s  and 
s c a r l e t  f e v e r .S h e  was s u b j e c t  to  c o ld s  and  t r o u b l e d  w i t h  h e a d a c h e s .  
At f i r s t ,  e y es  u se d  t o  g e t  p u f f y ,  b u t  n o t  l a t e l y .  She was
fo u n d  to  be a s m a l l  a c t i v e  f a i r l y  h e a l t h y - l o o k i n g  c h i l d .  T here
was no a lb u m in  in  u r i n e  and no c a s t s  w ere  foun d  e v e n  on 
c e n t r i f u g i n g .  T ab le  I I I .
Case XXVI -  J .M cN ., m a le ,  a e t . 7 y e a r s  was a d m i t te d  1 9 /1 2 /2 4  w i t h  
a  h i s t o r y  o f  s w e l l in g  o f  f a c e ,  f e e t  and abdomen o f  6 weeks 
d u r a t i o n  w h ic h  a t  f i r s t  seemed to  im prove b u t  was now g e t t i n g  
w o rs e .  He had  had  no i n f e c t i o u s  d i s e a s e ,  b u t  h ad  b een  t r o u b l e d  
w i t h  a c h ro n ic  cough and had  n e v e r  seemed a s t r o n g  c h i l d .  On 
a d m is s io n  he was fo u n d  to  have g e n e r a l  oedema o f  s e v e r e  d e g r e e .  
The u r i n e  c o n ta in e d  a m o d era te  amount o f  a lb u m in  an d  c a s t s ,  b u t  
no b lo o d ,  th o u g h  a  t r a c e  a p p e a re d  o c c a s i o n a l l y  w h i l e  he  was i n  
h o s p i t a l .  C h i ld  was t r e a t e d  f o r  5 m o n th s ;  a t  f i r s t  t h e r e  was
p r a c t i c a l l y  no change i n  th e  c o n d i t i o n ,  b u t  l a t t e r l y  th e  oedema
d im in ish e d  and f i n a l l y  d i s a p p e a r e d .  The c h i l d  was d i s m is s e d  
1 5 /5 /2 5  to  c o u n try  b r a n c h ;  th e  u r i n e  s t i l l  showed a m o d e ra te  
d eg ree  o f  a lb u m in u r ia  and o c c a s i o n a l  c a s t s .  He was s e e n  a s  an  
o u t p a t i e n t  9 /1 0 /2 8 .  He was now a s m a l l  p o o r ly  d e v e lo p e d  c h i l d  
w i th  e v id e n t  l a c k  o f  i n t e l l i g e n c e .  He can  n e i t h e r  r e a d  n o r  
w r i t e .  He h ad  a  s e v e re  c h r o n ic  cough and  h i s  b r e a t h  was v e r y
f o u l .  The c h e s t  was m arked ly  f l a t t e n e d  a t  s i d e s .  There was
s y s t o l i c  murmur h e a r d  b e s t  a t  pulm onic  a r e a  and t r a n s m i t t e d  down 
l e f t  b o r d e r  o f  s te rn u m .  The b lo o d  p r e s s u r e  was n o t  i n c r e a s e d .  
The u r i n e  c o n ta in e d  no a lb um in  and an  o c c a s i o n a l  h y a l i n e  c a s t .
The r e s u l t s  o f  th e  k id n e y  f u n c t i o n  t e s t s  w ere  s a t i s f a c t o r y .  The 
c h i l d ’ s poor p h y s i c a l  c o n d i t i o n  d i d  n o t  seem to  depend  on r e n a l  
t r o u b l e .  T ab le  I I I .
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p ro d u c ts  o f  m e tab o lism  and p la y  a p a r t  in  r e g u l a t i n g  t h e  o sm o tic
p r e s s u r e  and th e  a c id - b a s e  b a la n c e  o f  th e  b l o o d .  W hether t h e s e
f u n c t i o n s  b e lo n g  to  th e  k id n e y  c e l l s  t h e m s e lv e s ,  w hat p a r t  th e  
i n t e r n a l  s e c r e t i o n s ,  p a r t i c u l a r l y  t h a t  o f  th e  p i t u i t a r y ,  p l a y ,
w h e th e r  th e  k id n e y  p o s s e s s e s  a hormone o r  horm ones w h ic h  may
a c t i v a t e  th e  v a r i o u s  p r o c e s s e s ,  a s  seems n o t  u n l i k e l y ,  a r e  q u e s t i o n s  
on w h ich  o u r  knowledge i s  s t i l l  d e f i c i e n t .
A ga in , i t  i s  a moot p o i n t  as  t o  w h e th e r  i t  i s  p o s s i b l e  f o r  
one s e p a r a t e  r e n a l  f u n c t i o n  to  be im p a ire d  a s  th e  r e s u l t  o f  
d i s e a s e  o f  th e  k id n ey s  w h i l e  th e  o t h e r s  re m a in  u n a f f e c t e d .  One
(1)
o f  t h e  r e c e n t  p ronouncem en ts  on t h i s  s u b j e c t  i s  t h a t  o f  F i s h b e r g ,
who say s  -  ttI t  i s  w id e ly  h e ld  t h a t  d i s e a s e  o f  th e  k id n e y  may
i n j u r e  th e  a b i l i t y  o f  th e  o rgan  to  e x c r e t e  i n d i v i d u a l  s u b s ta n c e s
w h i le  th e  e x c r e t i o n  o f  o t h e r  s u b s ta n c e s  r e m a in s  u n im p a i r e d .  B u t
(2)
I  have  p o in te d  o u t  in  a p re v io u s  com m unica tion  t h a t  t h e r e  i s  
no s u b s t a n t i a l  b a s i s  f o r  t h i s  view o f  i s o l a t e d  i n j u r y  to  
i n d i v i d u a l  r e n a l  f u n c t i o n s  in  d i f f u s e  r e n a l  d i s e a s e ;  a v a i l a b l e  
e v id e n c e  p o i n t s  to  t h e r e  b e in g  b u t  one v a r i e t y  o f  f u n c t i o n a l  
i n j u r y  i n  r e n a l  d i s e a s e ,  namely t h a t  i n v o lv in g  a l l  th e  e x c r e t o r y  
f u n c t i o n s  o f  t h e  k id n e y .  In  th o s e  c a se s  i n  w h ich  t h e r e  i s  
seem ing ly  c i r c u m s c r ib e d  i n j u r y  to  th e  a b i l i t y m o f  th e  k id n e y  to  
e x c r e t e  some i n d i v i d u a l  s u b s ta n c e ,  th e  c au se  o f  th e  r e t e n t i o n  o f  
t h i s  s u b s ta n c e  in  th e  o rg an ism  i s  n o t  th e  k id n e y  b u t  some e x t r a - r e n a l  
f a c t o r  w h ich  r e s u l t s  i n  d im in is h e d  su p p ly  o f  th e  s u b s ta n c e  to  t h e  
k i d n e y . 9 I f  t h i s  c o n te n t i o n  i s  c o r r e c t ,  and  a s  th e  r e s u l t  o f  o u r  
e x p e r i e n c e  we a r e  i n c l i n e d  to  s u p p o r t  i t ,  i t  f o l lo w s  t h a t  any s i n g l e  
s a t i s f a c t o r y  t e s t  o f  r e n a l  e f f i c i e n c y  i s  o f  a s  much p r a c t i c a l  v a lu e  
a s  a number o f  t e s t s ,  e a c h  i n d i c a t i n g  th e  e f f i c i e n c y  o f  a s e p a r a t e  
r e n a l  f u n c t i o n .
The dev e lo p m en t o f  k id n e y  e f f i c i e n c y  t e s t s  opened  up  f r e s h  
g ro u n d  f o r  r e s e a r c h  and c e r t a i n l y  s e rv e  i n  some m easu re  to  
i n d i c a t e  when r e n a l  f u n c t i o n  i s  more o r  l e s s  g r o s s l y  im p a i r e d .
Many su c h  t e s t s  have b e en  d e v is e d  b u t  th o s e  m ost commonly u se d  
a r e  t h e  p igm ent e x c r e t i o n  t e s t  and  th e  u r e a  c o n c e n t r a t i o n  t e s t ,  
w i t h /
w i th  w h ich  i s  o f t e n  combined a w a te r  e x c r e t i o n  t e s t .  These 
t e s t s ,  i n  c o n ju n c t i o n  w i t h  e s t i m a t i o n s  o f  th e  b lo o d  u r e a  o r  
n o n - p r o t e i n - n i t r o g e n  and  t h e  b lo o d  c h o l e s t e r o l  c o n s t i t u t e  w i th  
th e  c L i n i c a l  e x a m in a t io n  ou r  modern equ ipm en t i n  f a c i n g  th e  
q u e s t i o n  o f  k id n e y  d i s e a s e .
W hile  engaged  on an  o t h e r  a s p e c t  o f  n e p h r i t i s ,  we w ere  
p r i v i l e g e d  to  have  a t  o u r  d i s p o s a l  a number o f  c a s e s  o f  
n e p h r i t i s  i n  c h i l d r e n  and  to o k  a d v a n ta g e  o f  t h e  o p p o r t u n i t y  
to  i n v e s t i g a t e  t h e s e  c a s e s  a lo n g  th e  above i n d i c a t e d  l i n e s .
Our c l i n i c a l  e x a m in a t io n  to o k  n o t e  o f  p r e v io u s  i l l n e s s e s ,  
o u tp u t  and p a t h o l o g i c a l  c o n s t i t u e n t s  o f  u r i n e ,  th e  s t a t e  o f  th e  
c a r d i o v a s c u l a r  sy s te m , i n c l u d i n g  b lo o d  p r e s s u r e ,  and th e  
p r e s e n c e  and e x t e n t  o f  oedem a. We e s t i m a t e d  t h e  b lo o d  n o n -  
p r o te  i n - n i t r o g e n  and w ere  p r i v i l e g e d  to  u se  th e  b lo o d  c h o l e s t e r o l  
f i n d i n g s  o f  D r. Graham. We c a r r i e d  o u t  t h e  u r e a  c o n c e n t r a t i o n  
t e s t  i n  v a r io u s  fo rm s ,  and  th e  p igm en t e x c r e t i o n  t e s t .  These 
i n v e s t i g a t i o n s  w ere usualfyinade as  a r o u t i n e  on e a c h  c a s e  
im m e d ia te ly  a f t e r  a d m is s io n  to  h o s p i t a l  and a t  i r r e g u l a r  
i n t e r v a l s  d u r in g  t h e i r  s t a y ,  a lw ay s  s u b j e c t  t o  s p e c i a l  e x i g e n c i e s  
such  a s  th e  age  o f  th e  p a t i e n t  and  th e  s e v e r i t y  o f  t h e  i l l n e s s .  
Very young c h i l d r e n  fo rm ed  u n s u i t a b l e  m a t e r i a l  f o r  c e r t a i n  o f  thes<  
i n v e s t i g a t i o n s •
The number o f  c a s e s  on w h ich  t h e s e  o b s e r v a t i o n s  a r e  b a se d  
i s  tw e n ty  s i x ,  w i t h  a g e s  v a ry in g  from  f o u r t e e n  m onths t o  tw e lv e  
y e a r s .  W ith  one e x c e p t i o n ,  a good exam ple o f  r e n a l  d w a r f is m ,  
th e y  w ere a l l  a d m i t te d  a s  s u f f e r i n g  from  a c u t e  n e p h r i t i s ,  
th o u g h  two o f  them p r o g r e s s e d  t o  t h e  s u b a c u te  pa ren ch ym atou s  
s t a g e  w h i le  In  h o s p i t a l  and  w ere  d e c a p s u l a t e d  ( P a r t  I ) .
F o r  t h e  p u rp o se s  o f  t h i s  p a p e r  i t  seems u n n e c e s s a r y  to
g iv e  c ase  h i s t o r i e s  o f  t h e  tw e n ty  s i x  c a s e s .  We p ro p o se
r a t h e r  t o  t a k e  up  th e  e s s e n t i a l  f e a t u r e s  o f  t h e  d i s e a s e  a l r e a d y
en u m era ted  and  d i s c u s s  them one by one In  t h e  l i g h t  o f  our
f i n d i n g s .  Appended i s  a  co m ple te  l i s t  o f  c a s e s  w i t h  t h e s e
d a t a ,  and from  t h i a  l i s t  s e p a r a t e  t a b l e s  w i l l  be  c o m p ile d  u n d e r  
t h e /
u n d e r  th e  s e v e r a l  h e a d in g s  f o r  e a s e  in  c o r r e l a t i o n *  We s h a l l
d e a l  f i r s t  w i t h  th e  c l i n i c a l  f i n d i n g s  and p a s s  th e n c e  to  th e
r e s u l t s  o f  b lo o d  e x a m in a t io n s  and r e n a l  e f f i c i e n c y  t e s t s *
P re v io u s  I l l n e s s e s : -  'E xam ination  o f  th e  c a s e  h i s t o r i e s  w i t h
r e g a r d  to  t h e  I n c id e n c e  o f  t h e  common a i l m e n t s  o f  c h i ld h o o d
shows t h a t  m e a s l e s ,  w hooping  cou gh , c h ic k e n  pox , mumps,
d i p h t h e r i a  and pneumonia o c c u r r e d  in  th e  u s u a l  p r o p o r t i o n  o f
c a s e s .  S c a r l e t  f e v e r  was c o n s p ic u o u s  by i t s  a b s e n c e .  One
c ase  a d m i t te d  a s  s u f f e r i n g  from  k id n e y  d i s e a s e  showed e v id e n c e
o f  d e sq u a m a tio n  and was c o n s id e r e d  a s c a r l a t i n a l  n e p h r i t i s ;
h e r  r e c o v e r y  was r a p i d  and u n e v e n t f u l .  T h is  was th e  o n ly  c a se
o f o u r  s e r i e s  i n  w h ich  s c a r l e t  f e v e r  was a a i d  o r  th o u g h t  t o
have o c c u r r e d .  In  f i v e  o f  th e  c a s e  h i s t o r i e s  th e  s t a t e m e n t
was r e c o r d e d  t h a t  t h e r e  h ad  been  an a t t a c k  o f  11 i n f l u e n z a ” t h r e e
weeks b e f o r e  a d m is s io n ,  th e  s ig n s  o f  n e p h r i t i s  h a v in g  e x h i b i t e d
th e m s e lv e s  i n  th e  t h i r d  week f o l l o w in g  th e  i n f l u e n z a l  o n s e t*
More s i g n i f i c a n t  th a n  t h i s  seem t o  be th e  n o t e s  made on t h e
c o n d i t i o n  o f  th e  t h r o a t  and  n o se  on a d m is s io n .  In  e v e r y  c a s e ,
w i th o u t  e x c e p t i o n ,  th e  s t a t e  o f  t h e  n a so p h a ry n x  was c o n s i d e r e d
s u f f i c i e n t l y  abnorm al t o  m e r i t  comment from  t h e  p h y s i c i a n .
”Red t h r o a t ” , ”e n la r g e d  t o n s i l s ” , ” c o p io u s  n a s a l  d i s c h a r g e ” , and
”f o e t i d  b r e a t h  and  e n l a r g e d  c e r v i c a l  g l a n d s ” a r e  th e  d e s c r i p t i o n s
as th e y  o c c u r  i n  t h e  case  s h e e t s .  Two c a s e s  h ad  had  t o n s i l l e c t o m y
p e rfo rm e d ,  and  one r e p u t e d l y  s o ,  th o u g h  th e  t o n s i l s  w ere  p r e s e n t
and d i s e a s e d .  To f i n d  d a t a  by w h ich  t o  e s t i m a t e  t t e  v a lu e  o f
th e s e  f i g u r e s  we exam ined a number o f  c a s e  h i s t o r i e s  o f
c h i l d r e n  a d m i t te d  s u f f e r i n g  from  d i s e a s e s  o t h e r  t h a n  n e p h r i t i s *
The c a s e  s h e e t s  w e re  chosen  a t  random and  th e  d i a g n o s i s
in c lu d e d  B a n t i l s d i s e a s e ,  c e r e b r a l  tu m o u r ,  c r e t i n i s m ,  e p i l e p s y ,
e t c .  In  t h i s  s e r i e s ,  t h e  n o te  made on th e  c o n d i t i o n  o f  t h e
t h r o a t  and  nose  was ”n i l ” i n  s e v e n te e n  o u t  o f  t h i r t y  t h r e e  c a s e s .
The d i f f e r e n c e  be tw een  100# o f  d i s e a s e d  t h r o a t s  i n  one s e r i e s
and 48*5# i n  th e  o t h e r  i s  s t r i k i n g .  T h a t  a r e l a t i o n s h i p  e x i s t s
betw een  t h r o a t  i n f e c t i o n s  and n e p h r i t i s  i s  no new o b s e r v a t i o n ;  
o u r /
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our f i g u r e s  s e rv e  to  b r in g  o u t  t h i s  r e l a t i o n s h i p  i n  b o ld  r e l i e f .
One f u r t h e r  p o i n t  we w ould  make i s  t h a t  t o n s i l l e c t o m y  does 
n o t  remove th e  r i s k  o f  a su b s e q u e n t  a t t a c k  o f  n e p h r i t i s ,  however 
f a r  i t  may l e s s e n  i t ,  as  many o b s e r v e r s  a re  i n c l i n e d  to  b e l i e v e .  
U r in e  E x a m in a t io n i -  Most o f  ou r  c a se s  gave a h i s t o r y  o f  h a v in g  
p a sse d  * re d * ,  ‘d i r t y *  o r  * d a rk ‘ u r i n e  f o r  some days b e fo r e  
a d m is s io n .  In  some c a se s  the  u r i n e  was n o t i c e d  t o  have b e e n  
d im in is h e d  i n  q u a n t i t y ,  i n  o t h e r s  th e  q u a n t i t y  was s a i d  t o  have  
been  a s  u s u a l ,  w h i l e  i n  o t h e r s  no n o te  was made. On a d m is s io n ,  
th e  volume o f  u r i n e  was u s u a l l y  sm a ll  f o r  th e  f i r s t  two o r  t h r e e  
days  b u t  i n c r e a s e d  on th e  t h i r d  or f o u r t h  day to  w e l l  above th e  
amount n o rm al f o r  th e  age o f  th e  p a t i e n t  and th e  f l u i d  i n t a k e .
F o r  i n s t a n c e ,  c a se  I I  p a s se d  a few ounces  o n ly  f o r  th e  f i r s t  two 
d a y s ;  d i u r e s i s  s e t  i n  on th e  t h i r d  day a n d  th e  a v e ra g e  d a i l y  
volume f o r  th e  e n s u in g  week was f i f t y  o u n c e s .  T h e r e a f t e r  th e  
d a i l y  volume f e l l  to  30 ounces d u r in g  th e  re m a in d e r  o f  th e  
c h i l d * s  s t a y  in  h o s p i t a l .  T h is  d i u r e s i s  was a lw ay s accom panied  
by a f a l l  i n  body w e i g h t .  In  a  few o f  t h e  c a s e s ,  t h i s  
d i u r e s i s  was d e la y e d  t i l l  l a t e r  in  t h e  i l l n e s s .  In  two c a s e s  
w hich  d e v e lo p e d  pneumonia s h o r t l y  a f t e r  t h e i r  a d m is s io n ,  th e  
i n c r e a s e d  u r i n a r y  o u t p u t  to o k  p la c e  a s  th e  t e m p e ra tu re  r e t u r n e d  
t o  n o rm a l ,  w h i le  two exam ples o f  su b a c u te  paren ch ym atou s  
n e p h r i t i s  w i t h  m arked oedema had  no d i u r e s i s  b e f o r e  d e c a p s u l a t i o n .  
B lood i n  t h e  U r i n e : -  The p re s e n c e  o f  b lo o d  in  l a r g e  q u a n t i t i e s  
i n  t ie  u r i n e  i n  some c a s e s  o f  n e p h r i t i s  ham l e d  t o  th e  u se  o f  
th e  te rm  a c u te  h a e m o rrh a g ic  n e p h r i t i s ,  in v o lv in g  t h e  c o n c e p t io n  
o f  a ty p e  o f  th e  d i s e a s e  d i s t i n c t  from  th e  p a re n ch y m a to u s .  A 
c a s e  o f  the  fo rm er  ty p e  may o r  may n o t  e x h i b i t  oedema b u t  h a s  
some d e g re e  o f  a z o ta e m ia  w h i l e  one o f  th e  l a t t e r  ty p e  e x h i b i t s  
oedema a s  a  c o n s t a n t  f e a t u r e  b u t  n o t  h a e m a tu r ia  o r  a z o ta e m ia .
Of o u r  tw en ty  s i x  c a s e s ,  In  seven b lo o d  was r e c o r d e d  a s  
h a v in g  b e en  p r e s e n t  i n  t h e  u r i n e  i n  l a r g e  q u a n t i t y ,  i n  e le v e n  
i n  m o d e ra te  o r  s m a l l  q u a n t i t y ,  w h i le  i t  was a b s e n t  in  e i g h t .
We have s e t  o u t  t h e s e  t h r e e  g ro u p s  i n  t a b u l a r  fo rm , T ab le s  l a ,  
lb  and I c ,  g iv in g  th e  c l i n i c a l  and b io c h e m ic a l  f i n d i n g s  i n  e a c h
c a s e .  As th e  p re s e n c e  o f  a s i n g l e  s ig n  o f  th e  d i s e a s e  seems 
t o  be an in a d e q u a te  r e a s o n  f o r  c o n c e iv in g  a  s e p a r a t e  t y p e ,  we 
w a n ted  to  f i n d  w h e th e r  o r  n o t  h a e m a tu r ia  sh o u ld  p rove  to  be 
accom panied  by a c h a r a c t e r i s t i c  g ro u p in g  o f  f e a t u r e s  w hich  
m ig h t  j u s t i f y  i t s  u s e  f o r  p u rp o se s  o f  c l a s s i f i c a t i o n .  An 
e x a m in a t io n  o f  our t a b l e s  l e a d s  us to  c o n c lu d e  t h a t  no such  
c o r r e l a t i o n  e x i s t s .  In  th e  c a s e s  in  w h ic h  a l a r g e  q u a n t i t y  o f  
b lo o d  was p r e s e n t  i n  th e  u r i n e ,  a s  in  th e  o t h e r  two g ro ups  i n  
w h ich  t h e r e  was a m o d era te  amount o r  none a t  a l l ,  t h e r e  i s  a 
com ple te  a b se n c e  o f  u n i f o r m i ty  i n  th e  f i n d i n g s  u n d e r  th e  o t h e r  
h e a d in g s  i f  we e x c e p t  a lb u m in u r i a ,  where one w ould  n a t u r a l l y  
e x p e c t  th e  amount o f  a lbum in  to  be in  p r o p o r t i o n  to  th e  q u a n t i t y  
o f  b lo o d  p r e s e n t ,  o t h e r  f a c t o r s  b e in g  e q u a l .  I t  i s  t r u e  t h a t  
th e  pa renchym atou s  ty p e  i s  f a i t h f u l l y  r e p r o d u c e d  i n  F.McA ( c a s e  5) 
w i t h o u t  b lo o d  i n  th e  u r i n e ,  b u t  J.McD. (c a se  25) p r e s e n t s  a 
s i m i l a r  p i c t u r e  e x c e p t  t h a t  b lo o d  was p r e s e n t  i n  l a r g e  q u a n t i t y ,  
w h i le  t h e  a z o ta e m ic  f e a t u r e s  o f  A.R. (c a se  23) a r e  p r e s e n t e d  in  
a m inor d eg re e  b u t  w i th o u t  h a e m a tu r ia  i n  J .R .  ( c a s e  I) and  
J . B .  ( c a s e  11) *
An i n t e r e s t i n g  o b s e r v a t i o n  was made in  one c a se  -  A .C . ( c a s e  
-  o f  a c u t e  n e p h r i t i s  w i th  a m o dera te  d eg ree  o f  h a e m a tu r i a .  When 
th e  p a t i e n t  was c o n v a le s c e n t  and th e  b lo o d  h a d  d i s a p p e a r e d ,  she 
was p u t  on c a lc iu m  c h l o r i d e  t o  d e te rm in e  th e  e f f e c t ,  i f  a n y ,  o f  ’ 
an e x p e r im e n ta l  a c i d o s i s  on th e  b lo o d  and u r i n a r y  f i n d i n g s .  The 
e x p e r im e n t  was c a r r i e d  o u t  tw ic e  and eac h  t im e  we p ro d u ced  a 
d i u r e s i s  and a r e c r u d e s c e n c e  o f  th e  h a e m a tu r i a .  A r e p e t i t i o n  
o f  th e  e x p e r im e n t  i n  o t h e r  c a s e s  w i t h  c a lc iu m  c h l o r i d e ,  
ammonium c h l o r i d e  and h y d r o c h l o r i c  a c i d  was i n v a r i a b l y  f o l lo w e d  
by th e  d i u r e s i s  b u t  f a i l e d  t o  s e t  up  a h a e m a tu r i a .  I t  I s  
i n t e r e s t i n g  to  r e c o r d  t h a t  M o rr is  and  P au l  fo u n d  e x p e r i m e n t a l ly  
t h a t  i n t r a v e n o u s  i n j e c t i o n  o f  v a r io u s  a c i d s  a lm o s t  i n v a r i a b l y  
p ro d u ced  h a e m a tu r ia  in  r a b b i t s  (u n p u b l is h e d  work) •
No o th e r  c o n s t a n t  changes  were fo u n d  i n  o u r  c a s e s ,  
c l i n i c a l l y /
3BTXBC 1LB0MDRU
CiBKt* Oedem I.P .I*
■f-
Cholesterol, 
oar 10Q e .o .
Urea, Cone,
, , k
fe e t ,
ft
Plgvent.
-*  -  .. .
112/86 Severe
general
70 333 2.4 36
3.W.L. «e/M general 70 165 1#5 1*7 36
110/90 Severe
general
40 380 8.8 2 . 2 . 40
7 . 0 . 0 . 1*4/T8 General 86 175* 1*3 30
100/ t General 44 * 2.1 2.1 mm
16.A..G, 112/68 General 81 330 1*9 2.1 56
21.S.Melt, ioo/t General 96 885 2.4 2 .5 75
25.0 .IM). iso /iie General 36 180* 0.9 2.5 —
26.A.B. 102/ao Puff*
faoe.
57 150
....
2.2 —
* S ttlim t ton a r t ,  a f t* r  0 * U m  8*4 4i»pp«*r*d
c l i n i c a l l y  o r  b i o c h e m i c a l ly ,  u n l e s s  th e  u s u a l  s ig n s  o f  an 
a c i d o s i s •
The r e l a t i o n s h i p  be tw een  th e  a d m i n i s t r a t i o n  o f  ca lc iu m  
c h l o r i d e  and th e  h a e m a tu r ia  seemed q u i t e  d e f i n i t e  in  th e  one 
c a x e ,  b u t  w h e th e r  o r n o t  t h i s  s u g g e s t s  t h a t  the  a c i d o s i s  
d e s c r i b e d  a s  o c c u r r in g  in  n e p h r i t i s  h a s  any s i g n i f i c a n c e  in  
th e  p r o d u c t io n  o f  h a e m a tu r ia  we do n o t  know.
We do t h i n k ,  h o w ev er ,  from a c o n s i d e r a t i o n  o f  t a b l e s  l a ,  l b ,  
and I c ,  t h a t  th e  p r e s e n c e  o f  b lo o d  in  th e  u r i n e  in  c a s e s  o f  
a c u t e  n e p h r i t i s  i s  n o t  o f  s u f f i c i e n t  c o n s ta n c y  in  i t s  
a s s o c i a t i o n  w i t h  o t h e r  f e a t u r e s  t o  j u s t i f y  i t s  p re s e n c e  b e in g  
u s e d  f o r  p u rp o se s  o f  c l a s s i f i c a t i o n .  We le a v e  o u t  o f  t h i s  
d i s c u s s i o n  c a s e s  o f  em bo lic  n e p h r i t i s ,  se co n d a ry  to  such  c o n d i t i o n s  
a s  i n f e c t i v e  e n d o c a r d i t i s .
A lb u m in u r ia : -  The p re s e n c e  o f  t h i s  s i g n  i s  th e  f a c t o r  on w h ich  
m ost commonly a t e n t a t i v e  d i a g n o s i s  o f  n e p h r i t i s  i s  made.
Albumin was p r e s e n t  to  a g r e a t e r  o r  l e s s e r  d e g re e  in  a l l  o f  o u r  
c a s e s .  The amount o f  a lbum in  was v a r i o u s l y  i n d i c a t e d  in  th e  
c a se  s h e e t s  by an E sbach  f i g u r e  o r  by a number o f  p l u s e s ,  t h u s : -  
+ ,+ ,+ + ,  and +++. F o r  p u rp o ses  o f  c o r r e l a t i o n  we have  a r r a n g e d  
i n  a  s e p a r a t e  t a b l e  (T ab le  I I )  th o s e  o f  o u r  c a s e s  (n in e )  in  w h ich  
a l a r g e  amount o f  a lb u m in  was p r e s e n t  i n  th e  u r i n e .
From a s tud y  o f  t h i s  t a b l e  i t  w i l l  be  seen  t h a t  in  a l l  o f  
t h e s e  c a s e s  b u t  one -  A . E . ( c a se  26) -  th e  a lb u m in u r ia  was 
accom panied  by a g e n e r a l  oedema. M o reo ver ,  i n  o n ly  two o f  t h e s e  
c a s e s  d id  t h e  r e s u l t  o f  th e  u r e a  c o n c e n t r a t i o n  t e s t  i n d i c a t e  
any marked l e s s e n i n g  o f  th e  a b i l i t y  o f  t h e  k id n e y  to  e x c r e t e  
u r e a .  The p igm ent t e s t  and th e  b lo o d  n o n - p r o t e i n - n i t r o g e n  
e s t i m a t i o n s  gave v a r i e d  r e s u l t s .  The b lo o d  c h o l e s t e r o l ,  w h ich  
i s  u s u a l l y  fo u n d  r a i s e d  in  oedem atous c a s e s ,  seems to  be 
c o n t r a d i c t o r y  in  ou r s e r i e s  b u t  th e  e x p la n a t i o n  l i e s  in  th e  f a c t  
t h a t  i n  e v e ry  case  w here  a f i g u r e  u n d e r  200  i s  g iv e n  th e  
e s t i m a t i o n /
e s t i m a t i o n  had  b e en  made a f t e r  t h e  oedema had s u b s id e d .
The a s s o c i a t i o n  o f  s e v e r e  a lb u m in u r ia  w i t h  a r e l a t i v e l y
good r e s u l t  from th e  u r e a  c o n c e n t r a t i o n  t e s t  in  m ost o f  t h e s e
c a se s  seem s s i g n i f i c a n t ,  and l e a d s  us  to  co n c lu d e  t h a t ,  w h a te v e r
f a c t o r  i n  th e  d i s e a s e  p ro duces  th e  a lb u m in u r i a ,  t h i s  same f a c t o r
does n o t  i n t e r f e r e  w i th  th e  power o f  th e  k id ney  to  e x c r e t e  u r e a .
T his i s  i n  a c c o rd a n c e  w i th  th e  u s u a l  c o n c e p t io n  o f  parenchym atous
n e p h r i t i s .  T hat i n t e r f e r e n c e  w i t h  t h e  e x c r e t o r y  f u n c t i o n  o f
th e  k id n e y  and th e  c o n seq u e n t  a c c u m u la t io n  o f  w a s te  p r o d u c ts  in
th e  b lo o d  i s  a c e r t a i n  i n d i c a t i o n  o f  r e n a l  damage i s  a
g e n e r a l l y  a c c e p te d  view a b o u t  w hich  t h e r e  seems no d o u b t .  The
id e a  t h a t  th e  p r e s e n c e  o f  a lb um in  in  t h e  u r i n e  i s  a l s o
n e c e s s a r i l y  such  an  i n d i c a t i o n  i s  sub j u d i c e ,  b u t  many a u t h o r i t i e s
a r e  o f  th e  o p in io n  t h a t  t h e  a lb u m in u r ia  o f  c e r t a i n  ty p e s  o f
n e p h r i t i s  ( " N e p h ro s is " )  , o f  t h e  to x ae m ia  o f  p re g n a n c y ,  o f
p o s t u r a l  a lb u m in u r ia  and o f  o t h e r  m o rb id  c o n d i t i o n s  i s
in d e p e n d e n t  o f  k id n e y  f u n c t i o n .  T h is  view h a s  r e c e n t l y  b e en
(3)
co n firm ed  by Jungm an, who rem oved a p o r t i o n  o f  k id n e y  from  an  
e a r l y  c a s e  o f  n e p h r o s i s  and fo u n d  i t  t o  be n o rm a l .  I t  m ust 
be rem em bered t h a t  th e  no rm al k id n ey  can  and w i l l  e x c r e t e  p r o t e i n  
when r e q u i r e d  to  do s o ,  as f o r  i n s t a n c e  i n j e c t e d  p r o t e i n s  o r  
l i b e r a t e d  h a em o g lo b in .
(4)
In  h i s  e x p l a n a t i o n  o f  n e p h r o s i s ,  E p s t e i n  s u g g e s t s  t h a t  th e  
p r im a ry  e r r o r  i s  a m e ta b o l i c  o n e ,  w hereby  serum a lbum in  can  no 
lo n g e r  p e rfo rm  i t s  p ro p e r  f u n c t i o n s  i n  th e  body and i s  t h e r e f o r e  
e x c r e t e d •
T ak in g  th e  a n a lo g y  from  su g a r  m e ta b o l ism ,  he h as  l a t e l y  named 
th e  c o n d i t i o n  " d i a b e t e s  a lb u m i n u r i c u s " . O ther f a c t s  p o i n t i n g  
to  th e  m e ta b o l i c  n a t u r e  o f  t h e  d i s e a s e  a r e  th e  i n c r e a s e  o f
l i p o i d  b o d ie s  i n  th e  b lo o d  and t i s s u e s  and t h e  u n u s u a l ly  h ig h
t o l e r a n c e  o f  th e  p a t i e n t  to  t h y r o x i n .  The change d e s c r i b e d  a s  
o c c u r r i n g  in  th e  k id n e y s  i s  a d e g e n e r a t io n  o f  the  t u b u l a r
e p i t h e l i u m ,  w i th  no c e l l u l a r  r e a c t i o n ,  and  may be  se c o n d a ry  to
t h e /
th e  p ro lo n g e d  a lb u m in u r ia .
We have a l r e a d y  i n d i c a t e d  t h a t  w i t h  one e x c e p t io n  -  A .E .
(c a se  26) -  a l l  c a s e s  w i th  a s e v e re  a lb u m in u r ia  e x h i b i t e d  a 
g e n e r a l  oedema. In  t h i s  c a se  -  A .E. -  th e  b lo o d  c h o l e s t e r o l ,  
e s t im a t e d  i n  th e  e a r l y  s ta g e  o f  t te  i l l n e s s  was w e l l  w i t h i n  
norm al l i m i t s .  The e x i s t e n c e  o f  t h i s  c a se  w ould  seem to  
p re c lu d e  o u r  d raw ing  a g e n e r a l  d e d u c t io n  u n le s s  we can e x p l a i n  
i t  on o t h e r  g ro u n d s .  The r e c o r d s  o f  th e  u r i n a r y  f i n d in g s  
d u r in g  th e  p rogrew s o f  t h i s  c a se  show t h a t  th e  amount o f  b lo o d  
and o f  a lb u m in  in  th e  u r i n e  d e c r e a s e d  p a r i  p a s s u ,  and t h a t  when 
th e  b lo o d  had  d i s a p p e a r e d  the p re s e n c e  o f  a lbum in  was r e p r e s e n t e d  
by a " v e r y  f a i n t  t r a c e " .  T h is  s t a te m e n t  i s  a l s o  t r u e  in  
c e r t a i n  o f  th e  oedem atous c a s e s ,  e . g .  J .C .  and J.McD. b u t  i n  
t h e s e  c a s e s  th e  oedema i s  fo u n d  to  have  d e c r e a s e d  c o i n c i d e n t l y  
w i th  th e  b lo o d  and a lbum in  and w he rev e r  th e  oedema p e r s i s t e d  
a f t e r  th e  b lo o d  had  d i s a p p e a r e d ,  as i n  W.L. ( c a s e  3 ) ,  a lb u m in  
was s t i l l  fo und  to  be p r e s e n t .  We seem j u s t i f i e d  in  d raw in g  
th e  c o n c lu s io n  t h a t  s e v e re  a lb u m i n u r i a ,  where n o t  e x p la in e d  by 
th e  p r e s e n c e  o f  a  s e v e re  h a e m a tu r i a ,  i s ,  i n  ou r s e r i e s  o f  c a s e s ,  
a lw ays accom panied  by a g e n e r a l  oedema.
Such an a s s o c i a t i o n  may be fo u n d  i n  the p re s e n c e  o r  a b se n c e  
o f  s ig n s  o f  im pa irm en t o f  r e n a l  f u n c t i o n  as  r e f l e c t e d  by th e  
b lo o d  n o n - p r o t e i n - n i t r o g e n  o r  th e  r e s u l t  o f  t h e  u r e a  c o n c e n t r a t i o n  
o r  p igm en t e x c r e t i o n  t e s t .
C a r d io - v a s c u la r  C hanges : -  The o n ly  c a r d i o - v a s c u l a r  change we
fo u nd  in  o u r  c a s e s  was an I n c r e a s e  i n  b lo o d  p r e s s u r e .  No ca se  
e x h i b i t e d  any c a r d i a c  o r  o p h th a lm ic  d i s t u r b a n c e  w h ich  m ig h t  be 
a s s o c i a t e d  w i t h  t h e i r  k id n ey  d i s e a s e .
T h ere  a r e  d i f f i c u l t i e s  in  v a lu in g  b lo o d  p r e s s u r e  f i n d i n g s  in  
c h i l d r e n ,  a r i s i n g  p a r t l y  from  the t e c h n i c a l  d i f f i c u l t y  o f  
e s t i m a t i n g  b lo o d  p r e s s u r e  i n  sm a ll  arm s w i th  a sphygmomanometer 
and p a r t l y  i n  d e te r m in in g  a no rm al s t a n d a r d .  The u s u a l l y  
a c c e p te d  s t a n d a r d s  a r e  90 t o  110 mm h g .  f o r  s y s t o l i c  p r e s s u r e  
and 40 t o  60 mm f o r  d i a s t o l i c .  Dawson, how ever ,  fou nd  a s y s t o l i c  
p r e s s u r e /
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p r e s s u r e  o v e r  130 m  In  8 f  o f  650 s c h o o l  c h i l d r e n .  T h is  
p o s s i b i l i t y  o f  an a b n o rm a lly  h ig h  b lo o d  p r e s s u r e  b e in g  norm al 
f o r  any i n d i v i d u a l  c ase  d id  n o t  r e q u i r e  c o n s i d e r a t i o n  i n  our 
s e r i e s  a s  a r i s e  in  b lo o d  p r e s s u r e  was a lw ays i n d i c a t e d  by th e  
su b s e q u e n t  f a l l  t o  n o rm a l .
In  ou r r e c o r d s  we fo u n d ,  as o t h e r  o b s e r v e r s  have d o n e ,  t h a t  
t h e  b lo o d  p r e s s u r e  i s  r a i s e d  f o r  some days a t  th e  commencement 
o f  an a t t a c k  o f  n e p h r i t i s ,  b u t  soon  r e t u r n s  to  n o rm a l .  The 
r i s e  was n e v e r  v e ry  h ig h  -  140 mm s y s t o l i c  and 118 mm d i a s t o l i c  
b e in g  ou r h i g h e s t  r e a d i n g s  -  and a lw ays had  su b s id e d  by th e  t im e  
th e  n e x t  o b s e r v a t i o n  came to  be m ade. In  our s i n g l e  c a se  o f  
c h r o n ic  i n s t e r t i t i a l  n e p h r i t i s  w i t h  r e n a l  d w arf ism  -  E .G . ( c a se  6) 
th e  b lo o d  p r e s s u r e  was n o t  i n c r e a s e d  to  any e x t e n t  -  104 /74  mm.
On th e  o t h e r  h a n d ,  i n  t h e  case  w h ich  o f  a l l  o u r  s e r i e s  m ost 
c l o s e l y  r e s e m b le d  a t r u e  n e p h r o s i s  -  F.McA (c a s e  5) -  t h e
i n i t i a l  b lo o d  p r e s s u r e  was 110/90 mm., and t h e  e x t e n t  o f  t h e
\
r i s e  was i n d i c a t e d  by t h e  s u b s e q u e n t  r e a d i n g ,  90/50  mm.
To d i s c o v e r  w h e th e r  a r a i s e d  b lo o d  p r e s s u r e  was i n  c o n s t a n t  
a s s o c i a t i o n  w i t h  any o t h e r  s ig n  o r  s i g n s  o f  n e p h r i t i s  we have 
g ro u p ed  th o s e  o f  our c a s e s  showing th e  m ost p ronounced  r i s e s  i n  
p r e s s u r e  i n  a s e p a r a t e  t a b l e ,  T ab le  I I I .  When a v a i l a b l e ,  we 
g iv e  t h e  r e a d i n g s  b e f o r e  and a f t e r  t h e  r e t u r n  t o  n o rm a l ,  b e t t e r  
t o  i n d i c a t e  th e  e x t e n t  o f  th e  r i s e .
A s tu d y  o f  t h i s  t a b l e  shows t h a t  no c o r r e l a t i o n  seem* t o  
e x i s t  be tw een  th e  i n c r e a s e  i n  b lo o d  p r e s s u r e  and  th e  d e g re e  o f  
a lb u m in u r ia  o r  oedema o r  b io c h e m ic a l  f i n d i n g s .  One p o i n t  we 
may draw a t t e n t i o n  t o  i s  t h e  f a c t  t h a t  i n  a l l  s i x  c a s e s  when th e  
s y s t o l i c  b lo o d  p r e s s u r e  was more t h a n  120 mm h g .  t h e r e  was 
b lo o d  In  th e  u r i n e *  T h a t  t h e r e  i s  a  r e l a t i o n s h i p  b e tw ee n  t h e s e  
two s i g n s  we do n o t  know, though  th e y  a r e  e a c h  r a t h e r  
c h a r a c t e r i s t i c  o f  c h ro n ic  i n t e r s t i t i a l  n e p h r i t i s .  The r i s e  
i n  b lo o d  p r e s s u r e  i n  a c u t e  n e p h r i t i s  i s  u s u a l l y  so te m p o ra ry  in  
c h a r a c t e r  t h a t  o u r  f i r s t  r e a d i n g s  on t h e  p a t i e n t * s  a d m is s io n  m ust 
h a v e /
have b e e n  l a r g e l y  d e te rm in e d  by th e  number o f  days each  p a t i e n t  
had b e en  i l l  b e f o r e  b e in g  a d m i t t e d .  T h is  r e s e r v a t i o n  a l s o  
a p p l i e s  t o  h a e m a tu r i a ,  f o r  i n  s e v e r a l  c a s e s  t h e r e  was a h i s t o r y  
o f  th e  p a ssa g e  o f  r e d d i s h  u r i n e  b e f o r e  a d m iss io n  though  t h i s  
was n o t  i n  e v id e n c e  a t  ou r  e x a m in a t io n .  M oreover, i n  one c a se  -  
N#C. ( c a s e  24) -  a b lo o d  p r e s s u r e  o f  9 8 /6 o  mm was a s s o c i a t e d  
w i t h  a  w e l l  marked h a e m a tu r i a ,  w h i le  s e v e r a l  c a s e s  w i t h  no 
b lo o d  i n  th e  u r i n e  had  i n c r e a s e d  p r e s s u r e s ,  e v id e n c e d  by th e  
su b s e q u e n t  f a l l  o f  20 mm o r  m ore.
Thus th e  f a c t  t h a t  th e  s i x  o f  our c a s e s  o f  a c u t e  n e p h r i t i s  
w i t h  t h e  h i g h e s t  s y s t o l i c  b lo o d  p r e s s u r e  r e a d i n g s  s h o u ld  a l l  
have  b lo o d  i n  th e  u r i n e ,  may be  p u r e ly  c o in c id e n c e ,  though  we 
i n c l i n e  to  th e  b e l i e f  t h a t  t h i s  a s s o c i a t i o n  i s  b e t t e r  e x p la in e d  
on th e  e x i s t e n c e  o f  a  common f a c t o r  c a u s in g  b o th .
Oedema: -  We have d i s c u s s e d  th e  oedema o f  n e p h r i t i s  in  a n o th e r  
p a r t  o f  t h i s  paper  and  have g iv e n  our r e a s o n s  f o r  e n d o r s in g  th e  
o p in io n  o f  th o s e  who b e l i e v e  t h a t  th e  p re s e n c e  o f  oedema i s  n o t  
an  i n d i c a t i o n  o f  damage to  k id n e y  f u n c t i o n .  B r i e f l y  th e y  a r e : -  
( 1) t h a t  oedem a, i n d i s t i n g u i s h a b l e  from th e  oedema o f  n e p h r i t i s  
i s  fo und  i n  c o n d i t i o n s  o th e r  th a n  k id n ey  d i s e a s e ;  (2) t h a t  i n  
c h r o n ic  i n t e r s t i t i a l  n e p h r i t i s ,  w here  a l l  e le m e n ts  o f  th e  k id n ey  
a r e  damaged, in  a n u r i a  due to  e n la r g e d  p r o s t a t e ,  s t o n e ,  e t c . ,  and  
in  e x p e r im e n ta l  n e p h re c to m y , w here  t h e r e  i s  a f a i l u r e ,  to  e x c r e t e  
s a I t  and w a t e r ,  oedema seldom i f  e v e r  r e s u l t s ;  (3) t h a t  oedema i s  
n o t  n e c e s s a r i l y  o r  e v e n  t y p i c a l l y  accom panied  by o t h e r  i n d i c a t i o n s  
o f  r e n a l  f u n c t i o n a l  im pairm en t such  as h ig h  b lo o d  n o n - p r o t e i n ­
n i t r o g e n  o r  l e s s e n e d  e x c r e t i o n  o f  u r e a ;  and  (4) t h a t  oedema i s  
u s u a l l y  a s s o c i a t e d  w i t h  s i g n s  w h ich  s u g g e s t  some m e ta b o l i c  
d i s t u r b a n c e  r a t h e r  th a n  a k id n e y  l e s i o n .  Here we w ould  add  t h a t  
t h e  l a s t  a rgu m en t may a l s o  be u s e d  a g a i n s t  th e  i d e a  t h a t  the 
oedema o f  a c u t e  n e p h r i t i s  d i f f e r s  i n  c a u s a t i o n  from  t h a t  o f  
p a ren ch y m a to u s  n e p h r i t i s  i n  t h a t  i t  i s  due to  a d im in is h e d  
a b i l i t y  o f  t h e  k id n e y s  to  e x c r e t e  s a l t  and  w a t e r .  o u r  c a s e s  
show/
show t h a t  w h a te v e r  th e  type  o f  c a s e ,  in  t h e  p re s e n c e  o f  a w e l l  
m arked oedema the b lo o d  c h o l e s t e r o l  i s  r a i s e d .  C ases 7 ,1 6 ,1 9  and 
20 w ere  c a s e s  o f  a c u t e  n e p h r i t i s  a l l  o f  w h ich  c l e a r e d  up  i n  the  
u s u a l  way and  none o f  w h ich  w e n t  on to  m e r i t  th e  d e s c r i p t i o n  o f  
su b a c u te  p a renchym atous  n e p h r i t i s ,  y e t  e a c h  showed a w e l l  m arked 
i n c r e a s e  in  th e  b lo o d  c h o l e s t e r o l  accom panying a g e n e r a l  oedema, 
w h ich  one w ould  n o t  e x p e c t  i f  th e  oedema w ere due m ere ly  to  an  
i n a b i l i t y  o f  the  k id n e y  to  e x c r e t e  s a l t  and w a t e r .
The p re s e n c e  and e x t e n t  o f  oedema i s  u s u a l l y  gauged  by t h e  
d e g re e  o f  p u f f i n e s s  o r  s w e l l in g  e v id e n t  and  by th e  p i t t i n g  on 
p r e s s u r e .  The a c c u ra c y  o f  judgm ent b a s e d  on th e s e  s ig n s  w i l l  
depend  on th e  b u i l d  o f  th e  p a t i e n t  and th e  d e g re e  o f  oedema 
p r e s e n t .  A much more c e r t a i n  e s t im a t e  w i l l  be a r r i v e d  a t  from  
a  c o n s i d e r a t i o n  o f  changes  i n  body w ie g h t .  An i n c r e a s e  in  
w e ig h t  may have o c c u r r e d  and be q u i t e  m arked though  t h e r e  may be 
no ou tw ard  e v id e n c e  o f  oedema o r  o n ly  a s l i g h t  p u f f i n e s s  o f  th e  
e y e l i d s .  One i s  se ldom  f o r t u n a t e  enough to  g e t  a  c a se  
s u f f i c i e n t l y  e a r l y  t o  be a b le  to  d e te rm in e  such  i n c r e a s e  b u t  i t  
may be presum ed to  have  ta k e n  p la c e  from  th e  s u b s e q u e n t  f a l la
w h ich  t a k e s  p lace /,  c o i n c i d e n t  w i t h  d i u r e s i s .  Our s e r i e s  
i n c l u d e s  tw en ty  c a s e s  o f  a c u te  n e p h r i t i s  i n  w h ich  th e  body w e ig h t  
o f  th e  p a t i e n t  was r e g u l a r l y  r e c o r d e d .  In  e i g h t e e n  o f  th e s e  
c a s e s  t h e r e  was a d ro p  i n  w e ig h t  d u r in g  th e  e a r l y  p a r t  o f  t h e i r  
s t a y  in  h o s p i t a l ,  v a r y in g  from  1*4 K to  7*4K and a v e r a g in g  3.2 4 K i l o s .  
T here  a r e  s e v e r a l  f a c t s  w hich  c o n n e c t  t h i s  f a l l  i n  body w e ig h t  
w i t h  th e  d i s a p p e a r a n c e  o f  oedema. In  a l l  c a s e s ,  th e  d ro p  in  
w e ig h t  o c c u r r e d  d u r in g  th e  e a r l y  p a r t  o f  t h e i r  s t a y  i n  h o s p i t a l  
and  was f o l lo w e d  by a slow s t e a d y  in c r e a s e  though  th e  d i e t  
rem a in e d  un&h&nged. I t  was a lw ay s  a s s o c i a t e d  w i t h  an  i n c r e a s e d  
o u t p u t  o f  u r i n e  and w i t h  th e  su b s id e n c e  o f  e v id e n t  s w e l l in g  o r  
p u f f i n e s s .  Two o f  ou r  c a s e s ,  c a s e s  16 and  17 , w ere  i n t e r e s t i n g  
i n  t h a t  th e y  developed* pneumonia s h o r t l y  a f t e r  t h e i r  a d m is s io n .  
T here  i s  a  r e t e n t i o n  o f  s a l t  and  w a te r  i n  t h e  body d u r in g  th e  
a c t i v e /
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* IttiflB tlo n  a*d# * f t# r  oodoaA had dl»app#ar#A,
a c t i v e  phase  o f  t h i s  d i s e a s e  and i n  our two c a se s  t h e  d ro p  in
w e ig h t  and d i u r e s i s  d id  n o t  ta k e  p la c e  t i l l  t h e  t e m p e ra tu re  f e l l
t o  n o rm a l .
In  t a b l e  IV we g iv e  a l i s t  o f  c a se s  (8) , i n  e a c h  o f  w h ich
t h e r e  was a g e n e r a l  oedema o f  m odera te  o r  marked d e g re e  n o te d  a t  th e
c l i n i c a l  e x a m in a t io n .  Here a g a i n ,  as we fo u n d  when d i s c u s s i n g
a lb u m i n u r i a ,  we seem to  have a c lo s e  c o r r e l a t i o n  be tw een  th e
p re s e n c e  o f  oedema and o f  a l a r g e  q u a n t i t y  o f  a lb u m in  in  th e
u r i n e .  E very  c ase  w i t h  a  w e l l  marked oedema a l s o  d i s p l a y e d  a
w e l l  marked a lb u m in u r i a .  The f a c t  t h a t  t h i s  c lo s e  a s s o c i a t i o n
e x i s t s  b e tw ee n  the  two c o n d i t i o n s  s t r o n g l y  p o i n t s  t o  e i t h e r  a
f a c t o r
common a e t i o l o g i e s ] / * c a u s a l  r e l a t i o n s h i p  be tw een  th e  tw o.
T h a t  th e  p re s e n c e  o f  oedema p e r  se  sh o u ld  be r e s p o n s i b l e  f o r  a
l a r g e  q u a n t i t y  o f  a lb u m in  in  th e  u r i n e  f i n d s  no c o r r o b o r a t i o n
from  a c o n s i d e r a t i o n  o f  o th e r  c o n d i t i o n s  i n  w hich  a  c o n s i d e r a b le
d e g re e  o f  oedema may be p r e s e n t  w i t h  l i t t l e  o r  no a lb u m in u r i a .
On th e  o t h e r  h a n d , many a u t h o r i t i e s  f a v o u r  th e  e x p la n a t i o n  t h a t
th e  l a r g e  l o s s  o f  a lb u m in  from  th e  b lo o d  and  th e  c o n se q u e n t
lo w e r in g  o f  o sm o tic  p r e s s u r e  a r e  th e  c a u se  o f  th e  a t t r a c t i o n  o f
f l u i d  from  th e  b lo o d  to  th e  t i s s u e s .  I t  i s  d i f f i c u l t ,  h ow ever ,
t o  r e c o n c i l e  t h i s  e x p la n a t i o n  w i t h  th e  f a c t ,  a t t e s t e d  to  by  such
( 5)
a c a r e f u l  o b s e r v e r  a s  Thomson t h a t  th e  oedema may p rec ed e  th e  
a p p e a ra n c e  o f  a lb u m in  i n  th e  u r i n e  by s e v e r a l  h o u r s ,  and w i t h  t h e  
a d d i t i o n a l  f a c t  t h a t  th e  a lb u m in u r ia  may and u s u a l l y  does p e r s i s t  
and  be q u i t e  s e v e re  a f t e r  the  oedema h as  s u b s id e d .  We p r e f e r  to  
b e l i e v e  t h a t  th e  c lo s e  a s s o c i a t i o n  be tw een  a lb u m in u r ia  and oedema 
dep en ds  on th e  e x i s t e n c e  o f  a  common a e t i o l o g i c a l  f a c t o r .
F u r t h e r  e x a m in a t io n  o f  t a b l e  IV shows t h a t  no c o r r e l a t i o n  
seems t o  e x i s t  b e tw een  oedema and any o f  t h e  o t h e r  s ig n s  o f  
n e p h r i t i s .  There  may o r  may n o t  be h a e m a tu r i a  and  th e  b lo o d  
p r e s s u r e  may be r a i s e d  o r  n o rm a l .  The b lo o d  n o n - p r o t e i n - n i t r o g e n  
may be w i t h i n  no rm al l i m i t s  o r  m ark ed ly  i n c r e a s e d  and  th e  r e s u l t s  
o f  th e  u r e a  c o n c e n t r a t i o n  and p igm ent e x c r e t i o n s  may be good o r  
p o o r /
poor •
To sum up our d i s c u s s i o n  on oedema we would s t a t e  t h a t  
m ost c a s e s  o f  a c u te  n e p h r i t i s ,  i f  n o t  a l l ,  s u f f e r  from oedema 
a t  th e  o n s e t ,  w h ich  may n o t  be v i s i b l e  c l i n i c a l l y ,  b u t  be 
r e c o g n i s e d  by th e  sh a rp  f a l l  i n  body w e ig h t  accom panying a 
d i u r e s i s .  We have  g iv en  o u r  r e a s o n s  f o r  b e l i e v i n g  t h a t  t h i s  
oedema can  n o t  be d i s t i n g u i s h e d  from  t h a t  o f  parenchym atous  
n e p h r i t i s ,  and we se e  no r e a s o n  f o r  p o s t u l a t i n g  a d i f f e r e n t  
c a u s a t i o n .  We h av e  a g a in  e s t a b l i s h e d  a c lo s e  r e l a t i o n s h i p  
be tw een  oedema and  a lb u m in u r ia  and in  th e  case  o f  each  have  
shown t h a t  a v a i l a b l e  e v id e n c e  p o in t s  t o  th e  p r im a ry  cause  b e in g  
a n o n - r e n a l  o n e .  From t h e s e  c o n s i d e r a t i o n s  we have deduced  t h a t  
a lb u m in u r ia  and oedema a re  p ro b a b ly  p ro d u ced  by some common 
f a c t o r .
B lood N o n - p r o t e l n - n i t r o g e n : -  A f e a t u r e  o f  k id n e y  f u n c t i o n  b e in g
th e  e x c r e t i o n  o f  n i t r o g e n o u s  w a s te  p r o d u c t s ,  one n a t u r a l l y  lo o k s
f o r  a r e t e n t i o n  o f  th e s e  in  th e  b lo o d  when k id n e y  im pa irm en t i s
( 6)
s u s p e c t e d ,  as  in  n e p h r i t i s .  MacLean h a s  s t a t e d : -  w0 f  a l l  
r e n a l  t e s t s  p e rh a p s  th e  m ost im p o r ta n t  i n  c a se s  o f  a c u te  n e p h r i t i s  
i s  th e  e s t i m a t i o n  o f  th e  r e t a i n e d  n i t r o g e n o u s  p ro d u c ts  i n  th e  
b lo o d .  The te rm  n o n - p r o t e i n - n i t r o g e n  i s  g e n e r a l l y  u se d  to  e x p re s s  
th e  t o t a l  n i t r o g e n  d e r iv e d  from  th e s e  bodies.** T h is  s t a te m e n t  
s u g g e s t s ,  though  i t  does n o t  a c t u a l l y  a v e r ,  t h a t  th e  i n c r e a s e  
o f  th e  n i t r o g e n o u s  p ro d u c ts  i n  th e  b lo o d  in  such  c a se s  i s  due 
to  th e  i n a b i l i t y  o f  th e  k id n e y s  to  g e t  r i d  o f  them . T h a t  t h i s
i s  th e  c a s e  in  c h r o n ic  i n t e r s t i t i a l  n e p h r i t i s  t h e r e  i s  no d o u b t ,
th e  h ig h  N .P .N . even  on a low p r o t e i n  d i e t  b e in g  d e p en d e n t  on 
th e  r e n a l  d i s a b i l i t y .  T hat th e  p a r a l l e l  h o ld s  i n  i t s  e n t i r e t y  
i n  a c u te  n e p h r i t i s  we a re  in  d o u b t ,  f o r  i t  i s  our e x p e r ie n c e
t h a t  h ig h  l e v e l s  f o r  th e  N .P .N . may be g o t  in  c a s e s  showing a
u r e a  c o n c e n t r a t i o n  in  th e  u r i n e  o f  o v e r  3 $ .  M oreover, i n  
c e r t a i n  m orb id  c o n d i t i o n s  su c h  as a c u te  f e b r i l e  s t a t e s  and 
p ro lo n g e d  s e v e re  v o m it in g  o r  d i a r r h o e a ,  where t h e r e  i s  no 
k id n e y  damage so f a r  a s  we know, th e  b lo o d  N .P .N . may be r a i s e d .
I t /
I t  seems r e a s o n a b le  to  presume t h a t  th e  N .P .N . c o n te n t  o f  th e  
b lo o d  w i l l  depend  on two f a c t o r s ,  namely ( 1) th e  r a t e  o f  
p r o d u c t i o n ,  and  (2) th e  r a t e  o f  e x c r e t i o n ,  and some o f  our
f i n d i n g s  s u g g e s t  t h a t  b o th  f a c t o r s  may be o p e r a t in g  i n  c a se s  o f
a c u t e  n e p h r i t i s .  They c e r t a i n l y  make i t  o b v io u s  t h a t  t h e  l e v e l
o f  N .P .N . i n  th e  b lo o d  i s  n o t  d i r e c t l y  p r o p o r t i o n a l  t o  th e
a b i l i t y  o f  th e  k id n ey s  t o  e x c r e t e  i t .
In  p r e f a c i n g  our e x p e r ie n c e  o f  N .P .N . e s t i m a t i o n s  w i th  t h e s e  
re m a rk s  we i n  no way impugn th e  v a lu e  o f  t h e  t e s t  i n  a c u te  
n e p h r i t i s ,  b u t  m ere ly  s u g g e s t  a  seco nd  c o n s i d e r a t i o n  to  e x p la in  
t h e  h ig h  r e s u l t s .  We s h a l l  r e f e r  to  t h i s  q u e s t i o n  a g a in  when 
d e a l i n g  w i t h  o u r  own f i g u r e s .
I t  m ig h t be a rg u e d  t h a t  i n  e s t i m a t i n g  n o n - p r o t e i n - n i t r o g e n
we a r e  d e a l in g  w i t h  a number o f  v a r i a b l e s  any one o f  w h ich  may
be c h i e f l y  in v o lv e d  i n  th e  i n c r e a s e ,  w h i le  o n ly  one o f  them ,
u r e a ,  i s  e s t i m a t e d  i n  th e  u r i n e .  E x p e r ie n c e  has p ro v e d ,  h o w ever ,
t h a t  i t  i s  u r e a  w hich  i s  p r i n c i p a l l y  in v o lv e d  in  th e  N .P .N .
i n c r e a s e  i n  n e p h r i t i s ,  t h e  p e rc e n ta g e  o f  u r e a  i n  th e  b lo o d  n o n -
p r o t e  i n - n i t r o g e n  n o rm a l ly  be tw een  40 and 50 r i s i n g  i n  such  c a s e s
to  7 0 .  I t  i s  o f  i n t e r e s t ,  how ever, t h a t  th e  u r e a  f r a c t i o n ,  i n
(7)
c a s e s  o f  e c la m p s ia  shows su bnorm al v a l u e s ,  s u g g e s t in g  an
(8)
i n c r e a s e  i n  th e  u n d e te rm in e d  wNn f r a c t i o n .  O tto  F o l i n  s a y s : -  
MAs a p a r t  o f  th e  t o t a l  n o n - p r o t e i n - n i t r o g e n  o f  human b lo o d ,  th e  
u r e a  n i t r o g e n  v a r i e s  u n d e r  norm al c o n d i t i o n s  be tw een  35# and 5 5 # . 
The p r o p o r t i o n  f a l ^ s  m ost f r e q u e n t l y  be tw een  40# and  5 0 $ , b u t  t h e  
v a r i a t i o n s  a r e  so  l a r g e  t h a t  i t  i s  n o t  s a f e  to  a ssum e, as  i s  
f r e q u e n t l y  d o n e ,  t h a t  th e  u r e a  "n " i s  j u s t  a b o u t  one h a l f  o f  th e  
t o t a l  N .P .N . In  n e p h r i t i c  n i t r o g e n  r e t e n t i o n s  th e  i n c r e a s e  
u s u a l l y  in v o lv e s  a g r e a t e r  i n c r e a s e  o f  th e  u r e a  th a n  o f  th e  t o t a l  
*NW, and  th e  p e rc e n ta g e  o f  th e  l a t t e r  r e p r e s e n t e d  by th e  u r e a  
may r i s e  up to  70#n . In  s p i t e  o f  t h i s ,  i n  com paring  th e  r e l a t i v e  
o f  th e  u r e a  and  N.P.N e s t i m a t i o n s ,  he sums up  w i t h : -  wThe t o t a l  
N .P .N . d e t e r m i n a t i o n  r e p r e s e n t s  a  more v a lu a b l e  and a more 
d e p e n d a b le /
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2.2
d e p e n d a b le  p ro c e s s  f o r  th e  s tu d y  o f  n i t r o g e n  r e t e n t i o n  th a n  d o es  
th e  u r e a  e s t i m a t i o n . ” T h is  d ic tu m  by an a u t h o r i t y ,  combined 
w i t h  th e  f a c t  t h a t  to  us  th e  N .P .N . d e te r m i n a t i o n  was th e  more 
p r a c t i c a b l e  t e s t ,  l e d  u s  to  u se  t h i s  t e s t  a s  a r o u t i n e  i n  our 
i n v e s t i g a t i o n s •
M e th o d :-  In  ou r  e s t i m a t i o n s  o f  b lo o d  N .P .N . we have fo l lo w e d  th e
(9)
m ethod  recommended by F o l i n  and Wu. T h is  method depends on 
th e  p r e p a r a t i o n  o f  a p r o t e i n - f r e e  f i l t r a t e  from  o x a l a t e d  b lo o d  
by p r e c i p i t a t i o n  o f  th e  t o t a l  p r o t e i n s  by tu n g s t ic  a c i d  and 
f i l t r a t i o n .  N i t r o g e n  i s  d e te rm in e d  in  a  p o r t i o n  o f  th e  b lo o d  
f i l t r a t e  by  a  m i c r o - k j e l d a h l  m e th o d , u s in g  a s u l p h u r i c  and 
p h o s p h o r ic  a c i d  m ix tu re  f o r  th e  d i g e s t i o n ,  th e  ammonia form ed 
b e in g  e s t i m a t e d  c o l o r i m e t r i c a l l y  a f t e r  d i r e c t  N e w s i e r i z a t i o n  o f  th e  
d i g e s t i o n  m ix t u r e .
R e s u l t s : -  Normal b lo o d  c o n ta in s  25 to  55 mg per  100 c c .  o f  n o n -  
p ro  t e  i n - n i t r o g e n ,  t e n d in g  to  th e  low er l i m i t  in  c h i l d r e n .  In  
o u r  s e r i e s ,  we have had  v a lu e s  r a n g in g  from  26 to  130 mg. In  
t a b l e  V we have  g rouped  th o s e  o f  o u r  c a se s  w i t h  a  f i n d i n g  over  
50 mg p e r  100 c c .
From a s tudy , o f  t h i s  t a b l e  i t  i s  a t  once  a p p a r e n t  t h a t  no 
c o r r e l a t i o n  e x i s t s  be tw een  t h e  N .P .N . c o n te n t  o f  th e  b lo o d  and  
th e  d e g re e  o f  a lb u m in u r ia  o r  th e  p re s e n c e  and  s e v e r i t y  o f  oedem a.
In  th e  p re s e n c e  o f  a h ig h  l e v e l  o f  the f o r m e r ,  th e  two l a t t e r  
f e a t u r e s  may v a ry  i n  i n t e n s i t y  from  a s l i g h t  t r a c e  t o  an  ex trem e  
d e g r e e .  T h is  c o n f irm s  o u r  f i n d i n g s  when we were d i s c u s s i n g  
a lb u m in u r i a  and  oedema and  i t  seems c e r t a i n  t h a t ,  w h a te v e r  f a c t o r  
i n  a c u te  n e p h r i t i s  i s  r e s p o n s i b l e  f o r  t h e s e  two symptoms, t h a t  
same f a c t o r  i s  n o t  th e  c au se  o f  the  r e t e n t i o n  o f  n i t r o g e n o u s  
w a s te  p r o d u c t s  i n  th e  b lo o d .
T h is  same la c k  o f  c o r r e l a t i o n  seems to  e x i s t  when we c o n s id e r  
th e  b lo o d  p r e s s u r e  f i n d i n g s  i n  t h e s e  c a s e s .  Some o f  ou r  c a s e s ,  
i t  i s  t r u e ,  w i t h  a w e l l  marked r i s e  i n  p r e s s u r e  a p p e a r  a g a in  i n  
th iis  t a b l e ,  b u t  th e  m a j o r i t y  o f  them  d o n * t  and  two o f  t a b l e  V
C S 8 6 S /
c a s e 8 have no rm al r e a d i n g s .  We have  a l r e a d y  p o in te d  o u t  th e  
f u g i t i v e  n a t u r e  o f  the  r i s e  in  b lo o d  p r e s s u r e  i n  a c u te  n e p h r i t i s .
In  c h r o n ic  n e p h r i t i s  th e  a s s o c i a t i o n  o f  r a i s e d  b lo o d  p r e s s u r e  and 
im p a i re d  k id n e y  f u n c t i o n  as  r e p r e s e n t e d  by an  i n c r e a s e  i n  th e  
b lo o d  N .P .N . i s  a common f e a t u r e  and  we a r e  u n a b le  t o  comment on 
t h i s  a p p a r e n t  l a c k  o f  c o r r e l a t i o n  i n  a c u te  c a s e s .  Our o p in io n  
i s  t h a t  th e  d i f f i c u l t y  o f  e s t i m a t i n g  s l i g h t  changes and  th e  
f l e e t i n g  n a tu r e  o f  t h e  i n c r e a s e  ev en  when a p p a r e n t  make o b s e r v a t ­
io n s  on b lo o d  p r e s s u r e  i n  c a s e s  o f  a c u te  n e p h r i t i s  in  c h i l d r e n  o f  
v e ry  l i t t l e  p r a c t i c a l  v a l u e .
The r e l a t i o n s h i p  b e tw een  t h e  b lo o d  N .P .N . and t h e  r e s u l t  o f  
th e  u r e a  c o n c e n t r a t i o n  t e s t  we p ro p o se  to  d i s c u s s  when we come to  
d e a l  w i t h  th e  l a t t e r .  Here we w ould  draw a t t e n t i o n  to  th e  
p a t i e n t  T.H. ( c a s e  18) a s  th e  b e s t  though  n o t  th e  o n ly  i l l u s t r a t i o n  
o f  th e  p o i n t  we made w i t h  r e g a r d  t o  th e  p o s s i b i l i t y  o f  an  i n c r e a s e d  
p r o d u c t io n  b e in g  a p o s s i b l e  f a c t o r  i n  th e  r a i s e d  N .P .N . o f  a c u te  
n e p h r i t i s .  In  t h i s  c a se  we have a n o n - p r o t e i n - n i t r o g e n  o f  96 mg 
p e r  100 c c .  a s s o c i a t e d  w i t h  a  r e s u l t  from  th e  u r e a  c o n c e n t r a t i o n  
t e s t  o f  3 .7 #  b e f o r e  u r e a ,  3 .4 #  in  1 s t  hour and  3#  in  2nd hour 
sam ple o f  u r i n e .  When th e  o b s e r v a t i o n  was made t h e r e  was no 
oedema o r  oH@ xria. The two o b v io u s  e x p l a n a t i o n s  w h ich  occu r  to  
one a r e : -  ( 1) t h a t  t h e r e  has b e en  an  in c r e a s e d  p r o d u c t io n  o f  w a s te  
p r o d u c t s ,  o v e r t a x in g  s l i g h t l y  damaged k id n e y s ;  and (2) t h a t  t h e  
i n c r e a s e  i s  due t o  t h e r e  h a v in g  b e e n  a s e v e re  i n t e r f e r e n c e  w i th  
r e n a l  f u n c t i o n ,  th e  a c c u m u la t io n  i n  th e  b lo o d  b e in g  e n t i r e l y  due 
t o  t h e  r e t e n t i o n ,  and t h a t  when th e  o b s e r v a t i o n  was made th e  k id n e y s  
had  re sum ed  w ork  and w ere g e t t i n g  r i d  o f  t h e  e x c e s s .  I f  t h e  l a t t e r  
w ere  th e  t r u e  e x p l a n a t i o n ,  one w ould  e x p e c t  to  f i n d  a  v e ry  c lo s e  
c o r r e l a t i o n  b e tw ee n  t h e  h e i g h t  o f  b lo o d  N .P .N . and  th e  u r i n a r y  
e x c r e t i o n  o f  u r e a  i n  th e  v e ry  e a r l y  s t a t e s  o f  t h e  d i s e a s e ,  b e f o r e  
th e  r e n a l  f u n c t i o n  r e c o v e r e d .  Though such  a c o r r e l a t i o n  e x i s t s ,  
a s  we s h a l l  see  l a t e r ,  i t  i s  n o t  so c lo s e  i n  th e  e a r l y  s t a g e  a s  i t  
a p p e a r s  to  be  s u b s e q u e n t ly ,  th e  t im e  f a c t o r  b e in g  o f  u n d o u b ted  
im p o r ta n c e /
im p o r ta n c e  i n  t h e  i n c r e a s e  o f  th e  N.P.N* due to  r e n a l  i n e f f i c i e n c y .
A q u e s t i o n  w h ich  o c c u rs  to  u s ,  t h e  answer to  w hich  m ig h t  throw 
l i g h t  on t h i s  p rob lem , i s : -  I s  the  u r e a  f r a c t i o n  o f  th e  N .P .N . 
p r o p o r t i o n a t e l y  r a i s e d  i n  a l l  c a s e s  o f  n e p h r i t i s  o r  d oes  th e  
11 unde t e r  m ined NM p la y  a r e l a t i v e l y  more im p o r ta n t  p a r t  i n  a c u te  
c a s e s  th a n  i t  does  i n  c h ro n ic  c a s e s  a s ,  we have  s e e n ,  i t  i s  
s a i d  t o  do in  e c la m p s ia ,  w here i t  p ro b a b ly  i n d i c a t e s  an i n c r e a s e d  
p r o d u c t io n  o f  w a s te  p r o d u c t s  from  p r o t e i n  m e tab o lism ?
To r e t u r n  to  t a b l e  V, th e  r e s u l t s  o f  th e  p igm ent e x c r e t i o n  
t e s t  seem to  b e a r  some r e l a t i o n s h i p  to  th e  h e i g h t  o f  the b lo o d  N .P .N . ; 
f o r  w here  t h e  l a t t e r  i s  h ig h  t h e  fo rm e r  t e n d s  to  be  low a n d , w here  
r e p e a t e d  o b s e r v a t i o n s  w ere  c a r r i e d  o u t ,  an im provem ent i n  th e  one
i
!
seemed u s u a l l y  t o  be  r e f l e c t e d  in  an  im provement i n  t h e  o t h e r .  j
Such a c o r r e l a t i o n  i s  e x p e c te d  i n  so f a r  a s  e a c h  o f  t h e s e  f e a t u r e s  j
i s  t a k e n  to  be an  in d ex  o f  k id n ey  e f f i c i e n c y .  j
B lood  C h o l e s t e r o l : -  C h o l e s t e r o l  a s  a c o n s t i t u e n t  o f  th e  b lo o d  j
plasm a has  come i n t o  p rom inence  w i t h i n  t h e  l a s t  few y e a r s  and  j
has  b e e n  th e  s u b j e c t  o f  a c o n s id e r a b le  amount o f  b io c h e m ic a l  j
r e s e a r c h .  U n f o r t u n a t e ly  our knowledge b o th  o f  i t s  m e ta b o l ism  j
and  i t s  s i g n i f i c a n c e  i s  s t i l l  r u d im e n ta r y .  To add to  our
d i f f i c u l t y  t h e r e  i s  a m arked d i s c r e p a n c y  i n  t h e  r e s u l t s  o V ta in e d
( 10)  ,
by d i f f e r e n t  o b s e r v e r s .  Maxwell i n v e s t i g a t e d  th e  c h o l e s t e r o l
c o n te n t  o f  b lo o d  i n  a  s e r i e s  o f  c a s e s  o f  n e p h r i t i s  o f  d i f f e r e n t
t y p e s ,  and h i s  f i n d i n g s  and c o n c lu s io n s  a g re e  w i t h  o u r s  v e ry
c o m p le te ly ,  and  e x p la in  some o f  o u r  u n e x p e c te d  r e s u l t s .  Thus
i n  d e a l i n g  w i t h  c a s e s  o f  a c u t e  n e p h r i t i s  he s a y s : -  "E very  case
i n  w h ic h  oedema was p r e s e n t  a t  t h e  t im e  o f  th e  o r i g i n a l
i n v e s t i g a t i o n  showed some d e g re e  o f  h y p e rc h o le i s te r a e m ia ."  In
d i s c u s s i n g  c h o l e s t e r o l  f i n d i n g s  i n  th e  s e c t i o n  on oedema we made
th e  same s t a t e m e n t ,  p o i n t i n g  o u t  t h a t  w h e re v e r  ou r  f i g u r e s  w ere
w i t h i n  no rm al l i m i t s  a  r e f e r e n c e  to  d a te s  showed t h a t  th e
o b s e r v a t i o n  was made a f t e r  th e  oedema had  d i s a p p e a r e d .  Maxwell
fo u n d  t h a t  th e  c h o l e s t e r o l  cu rve  f o l lo w e d  th e  oedema, b u t  more s low ly
r e a c h i n g  th e  no rm al l e v e l  s e v e r a l  d a y s  a f t e r  th e  oedema had  
g o n e /
T A B L E  VI.
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gone* The d e c l in e  was c o n t in u e d  to  below  norm al l i m i t s  and 
re m a in e d  t h e r e  f o r  one o r  two weeks* (He g iv e s  th e  norm al l i m i t s  
o f  b lo o d  c h o l e s t e r o l  i n  h e a l t h  a s  0 .1 3  to  0 * 2 $ ) .
We have  s e t  o u t  i n  t a b l e  VI th e  n in e  c a se s  o f  our  s e r i e s  
i n  w h ich  th e  b lo o d  c h o l e s t e r o l  v a lu e  was o v e r  0 .2 0 $  a t  tbs t im e  
o f  o b s e r v a t io n *  F o u r  o f  th e s e  c a se s  have  a p p e a re d  i n  t a b l e s  
I I  and IV a9 h a v in g  had  s e v e re  a lb u m in u r ia  and g e n e r a l  oedema.
The o t h e r  f i v e  had a lb u m in  i n  th e  u r i n e ,  a l l  more th a n  a t r a c e ,  
b u t  n o t  s u f f i c i e n t  to  w a r r a n t  t h e i r  b e in g  g ro uped  w i t h  th e  
s e v e r e  c a s e s .  M oreover, a l l  b u t  o n e ,  J .K .  (c a se  1 3 ) ,  had oedema 
i n d i c a t e d  by th e  su b s e q u e n t  f a l l  i n  body w e ig h t .  In  th e  c a s e  o f  
J .K .  t h e r e  was no su c h  f a l l  b u t  t h e r e  was a  d e f i n i t e  h i s t o r y  o f  
s w e l l in g  o f  the  f a c e  w h ich  had  d i s a p p e a r e d  a day o r  two b e f o r e  
h i s  a d m is s io n  to  h o s p i t a l .  I f  we a c c e p t  M axw ell’ s cu rv e  as 
t h e  b e h a v io u r  6 f  th e  b lo o d  c h o l e s t e r o l ,  t h i s  c ase  was 
i n v e s t i g a t e d  when th e  oedema h a d  d i s a p p e a r e d  b u t  b e f o r e  th e  
c h o l e s t e r o l  h ad  f a l l e n .  The c a se  T.H. ( c a s e  18) , on th e  o t h e r  
h a n d ,  a l s o  a d m i t te d  w i t h  a h i s t o r y  o f  oedema w hich  had  g one , 
r e p r e s e n t s  th e  s t a g e  when th e  c h o l e s t e r o l  had  f a l l e n  below 
n o rm a l .  Case 3 ,  W.L. one o f  th e  few o f  o u r  c a s e s  w i t h  r e p e a t e d  
o b s e r v a t i o n s ,  seems to  r e p ro d u c e  M axw ell’ s c u rv e ,  th o u g h  o u r  
f i g u r e s  a t  no tim e  ex ce ed e d  0 .2 0 $ ,  th e  f i r s t  o b s e r v a t i o n  h a v in g  
b e e n  made some tim e a f t e r  th e  oedema had  s t a r t e d  t o  d e c l i n e .
When the f i n a l  o b s e r v a t i o n  was made th e  c h i l d  was f u l l y  r e c o v e r e d  
and  on a g e n e r a l  d i e t ,  w h ich  may e x p la in  p a r t  o f  the  f i n a l  
i n c r e a s e .
Our c a s e  M.S. r e c e n t l y  a d m i t te d  to  h o s p i t a l  and  n o t  in c lu d e d  
i n  our s e r i e s ,  though  we p ro p o se  to  d i s c u s s  i t  more f u l l y  i n  
a  l a t e r  s e c t i o n ,  i l l u s t r a t e d  a n o th e r  p o i n t  made by M axw ell. T h is  
c h i l d  had  b e en  a d m i t te d  and was u n d e r  t r e a t m e n t  f o r  b r o n c h i e c t a s i s ,  
when she d e v e lo p e d  n e p h r i t i s ,  and  su d d e n ly  assumjed th e  c l a s s i c a l  
p i c t u r e  o f  u ra e m ia .  There  was marked a lb u m in u r ia  and  a g e n e r a l  
and  m o d e r a te ly  s e v e re  oedema. The b lo o d  c h o l e s t e r o l ,  e s t im a t e d
w h i l e  th e  u rae m ia  was s t i l l  p r e s e n t  was fo u n d  t o  be  0 .1 5 $
M axw ell/
Maxwell c o n c lu d e s  from h i s  o b s e r v a t i o n s  t h a t  i n  u raem ia  th e  
c h o l e s t e r o l  v a lu e s  q re  u s u a l l y  no rm al o r  low and  he f i n d s  an a l l i e d  
c o n d i t i o n  i n  th e  to xaem ia  o f  p re g n a n c y ,  " i n  w h ich  some s i m i l a r  
t o x i c  f a c t o r  f r e q u e n t l y  c a u se s  low er c h o l e s t e r o l  f i g u r e s  th a n  
w ould  o th e r w is e  have been  e x p e c t e d .n From th e  f i n d i n g s  i n  our 
s e r i e s ,  i n t e r p r e t e d  i n  th e  l i g h t  o f  M axw ell’ s p a p e r ,  i t  seems 
we may a c c e p t  i t  a s  a f a c t  t h a t  r e n a l  oedema i s  a lm o s t  i n v a r i a b l y  
accom panied  by a r a i s e d  c h o l e s t e r o l ,  th e  e x c e p t i o n  b e in g  where 
u ra e m ia  has  su p e rv e n e d .
Our f i g u r e s  s e rv e  to  b r i n g  o u t  a f i n a l  p o i n t ,  i n  a c c o rd  w i th  
M axw ell’ s f i n d i n g s ,  t h a t  th e  two c o n d i t i o n s  oedema and a r a ' i s e d  
c h o l e s t e r o l  a r e  n o t  p r e s e n t  i n  th e  same d e g r e e .  The oedema may 
be v e ry  s e v e re  and th e  c h o l e s t e r o l  v a lu e  m o d e ra te ly  i n c r e a s e d ;  
on th e  o t h e r  h a n d ,  t h e r e  may be a m ild  d e g re e  o f  oedema 
a s s o c i a t e d  w i th  a marked i n c r e a s e  i n  th e  c h o l e s t e r o l .  F o r i n s t a n c e  
E.McM. ( c a s e  21) w i th  a t  one tim e a c h o l e s t e r o l  o f  0 .4 1 $  was n o t  
n e a r l y  so oedem atous a s  F.McA (c a se  5) w i th  0 .3 8 $  o r  J . R .  (c a se  1) 
w i t h  0 .3 3 $  Maxwell t r a c e s  t h i s  l a c k  o f  p e r f e c t  c o r r e l a t i o n  
r i g h t  th ro u g h  th e  changes o c c u r r in g  i n  more c h ro n ic  c a s e s ,  where 
v a r i a t i o n s  in  one f e a t u r e  f a i l  t o  be  r e p r e s e n t e d  i n  ch an ges  in  
th e  o t h e r .  He s a y s : -  HI t  seems p ro b a b le  t h a t  w h i le  r e n a l  oedema 
and c h o l e s t e r o l  r e t e n t i o n  u s u a l l y  o c c u r  t o g e t h e r ,  th e y  a r e  
p ro b a b ly  b o th  d e p e n d e n t  upon some u n d e r ly in g  l e s i o n  w h ich  i s  th e  
p a t h o l o g i c a l  b a s i s  o f  th e  d i s e a s e  r a t h e r  th a n  t h a t  e i t h e r  b e a r s  
th e  r e l a t i o n  o f  cau se  o r  e f f e c t  t o  th e  o t h e r .  The p rob lem  o f  
th e  r e l a t i o n s h i p  be tw een  c h o l e s t e r o l  r e t e n t i o n  and r e n a l  oedema 
w i l l  n o t  be s o lv e d  u n t i l  we know more a b o u t  t h e  no rm al m e ta b o l ism  
o f  c h o l e s t e r o l  i n  th e  b o d y , i t s  s y n t h e s i s  and btfeak-down p ro d u c ts
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and a l s o  a b o u t  th e  e x t r a - r e n a l  ch anges  w hich  o c c u r  in  n e p h r i t i s .
The U rea C o n c e n t r a t io n  T e s t .
U r in a r y  e x e c u t i o n  o f  u r e a ; -  One o f  th e  r d n a l  f u n c t i o n s  b e in g
th e  e x c r e t i o n  o f  n i t r o g e n o u s  w a s te  p r o d u c ts  o f  w hich  th e
p r i n c i p a l  c o n s t i t u e n t  i s  u r e a ,  an  o b v io u s  way to  e s t i m a t e  th e
p re s e n c e  and e x t e n t  o f  r e n a l  damage would seem to  be to  e s t im a t e  
t h e /
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t h e  u re a  o u tp u t  on a s . tan d ard  d i e t .  The d i f f i c u l t i e s  met w i t h  
i n  f o l lo w in g  t h i s  l i n e  o f  r e s e a r c h  a re  c o n se q u e n t  on c e r t a i n  
f e a t u r e s  o f  k id n ey  f u n c t i o n i n g .  Each k id n e y  i s  made up  o f  
s e p a r a t e  u n i t s ,  e s t im a t e d  a t  o v e r  2 ,0 0 0 ,0 0 0  in  th e  human s u b j e c t ,  
and  th e s e  u n i t s  se ldom  a l l  f u n c t i o n  t o g e t h e r  b u t  r a t h e r  in  
r e l a y s ,  a l e s s e r  o r  g r e a t e r  number b e in g  c a l l e d  i n t o  p la y  a s  th e  
need  a r i s e s .  The r e s u l t  i s  t h a t  i n  th e  h e a l th y  s u b j e c t  th e  
w ork done by th e  k id n e y  i s  o n ly  a f r a c t i o n  o f  i t s  t o t a l  
c a p a c i t y .  E x p e r im e n ta l ly ,  two t h i r d s  o f  k id n e y  s u b s ta n c e  may 
be removed w i th o u t  i n t e r f e r i n g  w i t h  r e n a l  e f f i c i e n c y .  A p p lied  
t o  n e p h r i t i s ,  t h i s  means t h a t  two t h i r d s  o f  th e  t o t a l  u n i t s  o f  
t h e  k id n e y  may be damaged w i th o u t  t h e r e  b e in g  any r e f l e c t i o n  
i n  th e  e x c r e t i o n  o f  w a s te  p r o d u c t s ,  t h e  i n t a c t  u n i t s  s h o u ld e r in g  
th e  e x t r a  b u r d e n ,  and  t h e i r  p e r io d s  o f  r e s t  b e in g  e n c ro a c h e d  o n .  
As th e  d i s e a s e  p r o g r e s s e s  and more k id n ey  e le m e n ts  a r e  i n v o lv e d ,  
t h e  re m a in d e r  can no lo n g e r  m eet th e  demands f o r  e x c r e t i o n  
d u r in g  th e  h e a v i e r  w o rk in g  p e r i o d s  and a r e  c a l l e d  on to  work a t  
f u l l  c a p a c i t y  a l l  t h e  t im e  to  k e ep  th e  r e t a i n e d  w a s te  p ro d u c ts  
i n  th e  b lo o d  w i t h i n  n o rm al  l i m i t s .  As t h e  r e n a l  f u n c t i o n  
p r o g r e s s i v e l y  f a i l s ,  t h e s e  p ro d u c t s  p r o g r e s s i v e l y  mount and 
we have th e  p i c t u r e  o f  c h ro n ic  i n t e r s t i t i a l  n e p h r i t i s  w i th  i t s  
a lm o s t  i n e v i t a b l e  f i n a l  scene  o f  u ra e m ia .
To e x p re s s  th e  p h a ses  o f  k id n e y  f u n c t i o n ,  we have  foun d  
i t  c o n v e n ie n t  t o  t a k e  two h o u r ly  sam ples o f  u r i n e  o v e r  tw en ty  
f o u r  h o u rs  and  r e p r e s e n t  th e  c o n te n t  o f  v a r i o u s  f a c t o r s  i n  th e  
fo rm  o f  a g r a p h .  The c a se s  on w h ich  t h e s e  o b s e r v a t i o n s  were 
made were k e p t  on a s t a n d a r d  d i e t  -  w hole  m i lk ,  100 c c .  p e r  k i l o  
o f  body w e i g h t ,  d iv id e d  i n to  f i v e  f e e d s  and g iv e n  4 h o u r ly  a t  
6 a .m . ,  1 0 a .m . ,  2 p .m . ,  6p .m . and 10p.m . On th e  g ra p h  we 
r e p r e s e n t  th e  p e r c e n ta g e s  and t o t a l s  o f  u r e a ,  and have in c lu d e d  
th e  volume o f  u r i n e ,  and  th e  c h l o r i d e ,  ammonia and t i t r a t a b l e  
a c i d i t y  p e r c e n t a g e s .  F ig * I  r e p r e s e n t s  su c h  a g ra p h  from  a 
c o n t r o l  c a s e ,  f i g . I I  from  A .E . ( c a s e  26) , a  c a se  o f  a c u t e  
n e p h r i t i s /
n e p h r i t i s ,  and  f i g . I l l  from E .G . (c a se  6 ) ,  our c a se  o f  
i n t e r s t i t i a l  n e p h r i t i s  w i th  r e n a l  d w a rf ism .
On com paring  t h e s e  f i g u r e s ,  i t  w i l l  be o b se rv e d  t h a t  th e  
v a r i a t i o n s  i n  f i g u r e  I  in  th e  g ra p h  o f  e a c h  o f  th e  components 
come to  be r e p r e s e n t e d  by a lm o s t  a s t r a i g h t  l i n e  i n  f i g . I l l ;  
t h e  p e r io d s  o f  r e l a t i v e  a c t i v i t y  and r e s t  o f  no rm al k id n ey  
f u n c t i o n i n g  a r e  r e p l a c e d  by an a lm o s t  u n ifo rm  a c t i v i t y  d u r in g  
th e  tw en ty  f o u r  h o u rs  i n  a c ase  o f  i n t e r s t i t i a l  n e p h r i t i s .
T h is  same te n d e n c y  t o  f l a t t e n i n g  i s  seen  to  a l e s s e r  d e g re e  i n  
f i g . I I .
From a c o n s i d e r a t i d n  o f  f i g . I  i t  m ig h t  be a rg u e d  t h a t  th e  
d e te r m in in g  f a c t o r  i s  th e  volume o f  u r i n e ,  th e  p e rc e n ta g e  o f  
t h e  v a r i o u s  c o n s t i t u e n t s  v a ry in g  i n v e r s e l y  and t h e i r  t o t a l s  
d i r e c t l y  w i t h  t h e  o u t p u t  o f  w a t e r .  To a c e r t a i n  e x t e n t  t h i s  
i s  t r u e  b u t  t h a t  i t  i s  n o t  th e  p r i n c i p a l  f a c t o r  i s  p ro v ed  by 
a c o n s i d e r a t i o n  o f  f i g . I I ,  w here  th e  v a r i a t i o n s  i n  c o n c e n t r a t i o n  
o f  th e  s e v e r a l  c o n s t i t u e n t s ,  w i t h  p e rh a p s  th e  e x c e p t io n  o f  
c h l o r i d e s ,  do n o t  f o l lo w  th e  changes i n  volume o f  th e  u r i n e  
a n y th in g  l i k e  so c l o s e l y  as th e y  do i n  f i g . I ,  a. f a c t ,  by t h e  
w ay , i n  f a v o u r  o f  th e  e x c r e t i o n  o f  c h l o r i d e s  b e in g  c o n t r o l l e d  
by a d i f f e r e n t  p ro c e s s  t o ,  s a y ,  t h a t  o f  u r e a .  M oreover ,  
a l th o u g h  th e  24 h o u rs  o u tp u t  o f  u r i n e  i s  i n c r e a s e d  above  th e  
n o rm al a v e r a g e ,  th e  s t a g e  o f  d i u r e s i s  h a v in g  b een  p r e s e n t ,  t h e  
t o t a l  e x c r e t i o n  o f  th e  v a r io u s  c o n s t i t u e n t s ,  a g a in  w i t h  th e  
e x c e p t io n  o f  c h l o r i d e s ,  i s  r e d u c e d .  To i l l u s t r a t e  t h i s  p o i n t ,  
l e t  u s  c o n s i d e r  th e  c a se  o f  u r e a .  On o u r  s t a n d a r d  d i e t  we 
have fo u n d  th e  a v e ra g e  d a i l y  e x c r e t i o n  o f  u r e a  in  t h e  u r i n e  
t o  v a ry  from  0 .8  t o  1 g .  pe r  K i lo  o f  body w e ig h t ,  t h e  a v e ra g e  
d a i l y  c o n c e n t r a t i o n  i n  th e  24 h o u r s  sam ple  to  r a n g e  be tw een  1 .2  
and  1 .8 $ ,  w h i le  t h e  volume o f  u r i n e  v a r i e s  from  a b o u t  60 t o  80 c c .  
p e r  K i l o .  In  t h e  c a se  o f  A .E . ( f i g .  11) , th e  c o r r e s p o n d in g  
f i g u r e s  w ere  0 .5 8  g pe r  K i l o ,  0 .6 #  and  97 c c .  p e r  K i lo ,  w h i l e  
i n  th e  c a se  o f  E .G . ( f i g . I l l )  , th ey  w ere  0 .5 6  g. p e r  K i l o ,  0 .6 6 #
and  85 c c .  p e r  K i l o .  Our f i n d i n g  in  th e  case  o f  E .G . i s  a t  
v a r i a n c e /
(11)
v a r i a n c e  w i t h  th e  s t a te m e n t  o f  MacLean t h a t  f,a p a t i e n t  
s u f f e r i n g  from  an advanced  g rad e  o f  i n t e r s t i t i a l  n e p h r i t i s  e x c r e t e s  
p r a c t i c a l l y  t h e  same amount o f  u r e a  pe r  diem as  does a h e a l th y  
i n d i v i d u a l  on a h e a l t h  d i e t . ” He e x p la in s  th e  a p p a r e n t  a b s u r d i t y  
o f  a h ig h  b lo o d  u r e a  b e in g  a s s o c i a t e d  w i th  a norm al u r e a  o u tp u t  
by p o s t u l a t i n g  th e  n e c e s s i t y  f o r  a g r e a t e r  • h e a d ’ o f  u r e a  in  
th e  c h ro n ic  n e p h r i t i s .  U n f o r t u n a t e ly  we have had  o n ly  one case  
on w h ic h  to  b a se  ou r o b s e r v a t i o n s  b u t  i t  does seem s im p le r  to  
assume th e  i n c r e a s e  in  th e  b lo o d  u r e a  to  be due r a t h e r  to  a 
d im in is h e d  t o t a l  o u t p u t ,  an  a s s o c i a t i o n  w hich  he a d m its  t o  be 
p r e s e n t  i n  a c u te  n e p h r i t i s ,  th u s  a g r e e in g  w i t h  our f i n d i n g s ,
( e . g .  t h e  c ase  o f  A .E . f i g . I I )  • We have a p p l i e d  th e  two h o u r ly  
g ra p h  method o f  e x a m in a t io n  to  our r e c e n t  c a s e s  o f  n e p h r i t i s  and  i t  
w ou ld  seem t h a t  such a m ethod w ould  g iv e  some i n d i c a t i o n  o f  th e  
d e g re e  o f  damage to  th e  k id n e y s ,  f o r  t h e  d a i l y  o u tp u t  was 
r e g u l a r l y  lo w ered  and t h e r e  was a more o r  l e s s  c o n s t a n t  ten d e n cy  
t o  a f l a t t e n i n g  o f  th e  c u r v e .  However, MacLean and de W esselow 
have a d o p te d  a much more p r a c t i c a l  method i n  t h e i r  wU rea 
C o n c e n t r a t i o n  T e s t ” . On lo o k in g  a t  our g r a p h s ,  i t  w i l l  be 
se e n  t h a t  t h e  c u rv e s  o f  th e  p e rc e n ta g e  and t o t a l  o u tp u t  o f  u r e a  
a r e  v e ry  s i m i l a r  i n  t h a t  b o th  a re  d e p re s s e d  and b o th  e x h i b i t  
th e  same te n d e n c y  to  f l a t t e n i n g  i n  a case  of n e p h r i t i s .  Con*- 
s e q u e n t ly  th e  s tu d y  o f  e i t h e r  th e  t o t a l  o u tp u t  o r  th e  concen ­
t r a t i o n  w i l l  be o f  e q u a l  p r a c t i c a l  v a l u e .  The e s s e n c e  o f  th e  
u r e a  c o n c e n t r a t i o n  t e s t  depends on the  f a c t  t h a t  by a d d in g  an 
e x t r a  lo a d  o f  u r e a  t o  th e  work o f  t h e  k id n e y s  and e s t i m a t i n g  
th e  r e s p o n s e  by th e  i n c r e a s e  i n  th e  p e rc e n ta g e  o f  u r e a  i n  th e  
u r i n e  we a r e  e n a b le d  to  a s s e s s  r o u g h ly  t h e i r  e f f i c i e n c y .
M ethods o f  c a r r y i n g  o u t  th e  t e s t s -  The a u th o r s  o f  the  t e s t  
recommend t h a t  th e  p a t i e n t ,  a f t e r  com ple te  v o id a n c e  o f  u r i n e ,  
be im m e d ia te ly  g iv e n  a dose  o f  u r e a  ( p r o p o r t i o n e d  to  age  and 
n o t  e x c e e d in g  g.XV) in  100 cc o f  w a t e r ,  p r e f e r a b l y  on a  f a s t i n g  
s to m ach . The U rine  i s  v o id e d  a t  h o u r ly  i n t e r v a l s  t h e r e a f t e r
and  t h e  c o n c e n t r a t i o n  o f  u r e a  i s  e s t i m a t e d  i n  e ac h  o f  th e  sam ples 
b y /
by th e  hy p o b ro m ite  m ethod , u s in g  MacLean’s m o d i f i c a t i o n  o f  th e
G e r r a r d  a p p a r a t u s .  As th e  r e w u l t  o f  our e x p e r i e n c e  w i t h  t ie
t e s t ,  we have s u b s t i t u t e d  f o r  th e  hy pob ro m ite  method o f  u r e a
( 12)
e s t i m a t i o n  th e  u r e a s e  m ethod f i r s t  s u g g e s te d  by M a r s h a l l .
The fo rm e r  i s  th e  e a s i e r  and much q u ic k e r  to  p e rfo rm  b u t  i t
l o s e s  i n  a c c u ra c y  w hat i t  g a in s  in  s i m p l i c i t y  i n  t h a t  t h e  u r i n e
may c o n t a i n  s e v e r a l  c o n s t i t u e n t s  to  y i e l d  n i t r o g e n  on th e
a d d i t i o n  o f  t h e  h yp ob rom ite  s o l u t i o n ,  though  n o t  by th e  u r e a s e
(13)
m eth o d . A cco rd ing  to  Hawk;- "The u r e a s e  m ethod i s  p ro b a b ly  
th e  m ost s a t i s f a c t o r y  o f  a l l  m ethods f o r  th e  d e t e r m i n a t i o n  o f  
u r e a .  ^ t h e r  n i t r o g e n o u s  c o n s t i t u e n t s  such  a s  a l l a n t o i n  a re  
n o t  decomposed by u r e a s e . "  We have  compared th e  two m ethods 
on s e v e r a l  h u n d re d s  o f  sam ples o f  u r i n e  and f i n d  t h a t  th e  
d i f f e r e n c e  i n  r e s u l t  i s  i n  th e  m a j o r i t y  o f  c a s e s  0 .1  to  0 .3 # ,  
y e t  i t  may e x c e e d  1# and so become a f a c t o r  i n  th e  i n t e r p r e t a t i o n .
We now as  a r o u t i n e  c a r r y  o u t  th e  t e s t  a s  th e  a u th o r s  o f  
i t  s u g g e s te d  w i t h  th e  s u b s t i t u t i o n  o f  th e  u r e a s e  f o r  t h e  hypo­
b ro m ite  m ethod o f  e s t i m a t i n g  u r e a .  C a lv e r t  s u g g e s te d  a f u r t h e r  
m o d i f i c a t i o n ,  w h ich  he c a l l s  th e  " ra n g e  o f  u r e a  c o n c e n t r a t i o n  
t e s t . "
C a l v e r t ’ s T e s t s -  The p a t i e n t ,  who has  had  no l i q u i d  a f t e r  n o o n ,
v o id s  h i s  u r i n e  a t  9 p .m . and  i s  g iv e n  th e  u r e a  a s  b e f o r e .  The
b l a d d e r  i s  e m p t ie d  a g a in  a t  10 p .m . ,  t h i s  sam ple  b e in g  d i s c a r d e d .
The t o t a l  u r i n e  p a sse d  from  10 p .m . t i l l  7 a . m . ,  when th e  b l a d d e r
i s  a g a i n  e m p t ie d ,  i s  c o l l e c t e d  a s  one sam p le . The p a t i e n t  i s
th e n  g iv e n  l i  p i n t s  o f  w a te r  and th e  u r i n e  c o l l e c t e d  from  7 t i l l
9 a . m . ,  t h i s  sam ple  b e in g  m ea su re d .  The p r e c e n ta g e  o f  u r e a  in
th e  10 to  7 sam ple  r e p r e s e n t s  t h e  m aximum^that i n  th e  7 to  9
sam ple th e  minimum, th e  d i f f e r e n c e  c o n s t i t u t i n g  th e  r a n g e  o f
u r e a  c o n c e n t r a t i o n .  In  a d d i t i o n ,  th e  volume o f  th e  7 t o  9 a .m .
#
u r i n e  s e r v e s  a s  a  m o d if ie d  w a te r  e x c r e t i o n  t e s t .
(15)
Hunt i n  an  a r t i c l e  a p p ro v in g  t h i s  m e th o d , added  th e  
s u g g e s t i o n  t h a t  an  in d e x  c o u ld  be a r r i v e d  a t  on w hich  a s t a n d a r d  
m ig h t  be b a se d  by s u b t r a c t i n g  th e  minimum fro m  th e  maximum f i g u r e  
a n d /
and e x p r e s s in g  th e  r e s u l t  a s  a p e rc e n ta g e  o f  th e  f o r m e r .  C a lv e r t  
r e p l i e d  to  t h i s  s u g g e s t io n  q u e s t io n i n g  th e  v a lu e  o f  such  an  in d e x .  
R e s u l t s  o f  th e  U rea C o n c e n t r a t io n  T e s t ; -  To g e t  t h e  f u l l e s t  
i n f o r m a t io n  from  th e  u r e a  c o n c e n t r a t i o n  t e s t ,  th e  r e s u l t  must be 
c o n s id e r e d  i n  th e  l i g h t  o f  our knowledge o f  r e n a l  f u n c t i o n i n g ,  
th e  f i g u r e s  o b ta in e d  c o n s t i t u t i n g  a m in i a tu r e  h o u r ly  g r a p h .
The f i g u r e  from th e  sample o f  u r i n e  b e f o r e  u r e a  i s  g iv e n  w i l l  
depend  on th e  s t a t e  o f  k id n e y  a c t i v i t y  a t  th e  t im e ,  b u t  on a 
f a s t i n g  stom ach i s  u s u a l l y  low. The f i r s t  hour f i g u r e  may be 
r a i s e d  o r  low ered  a c c o rd in g  to  th e  d e g re e  o f  d i u r e s i s  cau sed  by 
t h e  u r e a ,  w h i l e  th e  2nd h o u r  f i g u r e  w i l l  u s u a l l y  show th e  
r e s p o n s e  to  th e  u r e a ,  and  be s u f f i c i e n t  f o r  a l l  p r a c t i c a l  
p u r p o s e s ,  th o u g h  th e  maximum r e s p o n s e  w i l l  n o t  be o b t a i n e d  t i l l  
a b o u t  th e  f i f t h  hd u r  a f t e r  th e  dose  has b een  g iv e n .  A cco rd ing  
to  th e  a u th o r s  o f  th e  t e s t ,  a  c o n c e n t r a t i o n  u n d e r  2# i n  t h e  2nd 
h o u r  sam ple i n d i c a t e s  damaged r e n a l  f u n c t i o n  and w i t h  t h i s  we 
a g re e *  However, a  c o n c e n t r a t i o n  o v e r  2% may s t i l l  s u g g e s t  su ch  
damage i f  c o n s id e r e d  i n  c o n ju n c t io n  w i th  the  o t h e r  f i n d i n g s .
In  c h i l d r e n ,  h e a l t h y  k id n e y s  w i l l  c o n c e n t r a t e  u r e a  to  
b e tw een  3 and 6 # ,  a s  th e  f o l lo w in g  o b s e r v a t i o n s  show :-
W .L .c o n v a ls c e n t  T .H .
C o n t r o l  C o n t ro l  from  n e p h r i t i s .  Acute nei
B e fo re  U re a .  1 .5 #  1 .5 #  I #  T.7%
1 s t  H our, d i s c a r d e d  d i s c a r d e d  2 .6 #  1 .6 #
2nd w 3 .2 #  5 .1 #  2 .6 #  1 .7 #
3 r d  " 3 .1 #  4 .3 #  2 .9 #  2 .3 #
4 t h  w 3 .5 #  5 .  #  3 .  #  2 .5 #
5 t h  11 4 .4 #  5 .6 #
These f i g u r e s  w i l l  a l s o  s e r v e  to  i l l u s t r a t e  th e  p o i n t  we w is h  jj■i
t o  make, n am e ly ,  t h a t  th e  r e l a t i v e  l a c k  o f  r e s p o n s e ,  e q u i v a l e n t  
t o  th e  f l a t t e n i n g  o f  th e  g rap h  we have a l r e a d y  d i s c u s s e d ,  i s  j
j
e v id e n c e  o f  a k id n ey  l e s i o n ,  ev en  where th e  second  h o u r  f i n d i n g  j
; t
may be o v e r  2 # .  A s tu d y  of o u r  appended  l i s t  o f  c a s e s  w i l l  
y i e l d  a number o f  i l l u s t r a t i o n s  o f  t h i s  p o i n t .  Our c ase  M .S . ,  whom j
we have a l r e a d y  m en tio n ed  i n  d e a l i n g  w i th  c h o l e s t e r o l ,  s e r v e s  as a 
p a r t i c u l a r l y  good ex am p le .  She does n o t  a p p e a r  i n  our l i s t  and  
we now g iv e  h e r  case  h i s t o r y  i n  some d e t a i l .
C a se /
Case H i s t o r y : -  M.S. f e m a le ,  a e t .  9 y e a r s ,  was a d m i t t e d  1 8 .3 * 2 9 ,  
c o m p la in in g  o f  cough f o r  10 w e ek s ,  w i th  f e v e r  f o r  th e  p a s t  3 
w eek s .  She had had  m ea s le s  a t  2 y r s . ,  mumps a t  4 -g y rs . ,  and 
whooping cough a t  7 y r s . ,  b u t  had  o th e rw is e  been  h e a l t h y .  A 
d i a g n o s i s  o f  b r o n c h i e c t a s i s  was made, c o n firm ed  by l i p i o d a l  and  
X - r a y s .
A p r i l  8 -  D e f i n i t e  oedema o f  b o th  l e g s ,  more marked i n  r i g h t .  
I r r e g u l a r  t e m p e r a t u r e .
* 11- Oedema o f  r i g h t  l e g ,  e s p e c i a l l y  below k n e e .  U rine  -
no a l b .
n 18- U r in e  -  no a lbum in  o r  c a s t s .
w 2 4 -  At 4 p .m . c h i l d  d row sy . Temp, n o rm a l .  Vomited t w i c e .
At 7 .4 5  p .m . g e n e r a l i z e d  c o n v u ls io n .  O .E. -  doub le  
o p t i c  n e u r i t i s .  Lumbar p u n c tu re  -  pandy + c e l l s  
i n c r e a s e d .  N .P .N . o f  C . S . F . - 8 0  m g .p er  100 c c .
H 2 5 -  C h i ld  v e ry  drowsy and s t i l l  s l i g h t l y  c o n v u l s iv e .  Some
g e n e r a l  oedem a. B/P 120/90 mm. U rin e  -  Alb +++. c a s t s .  
B lood  N .P .N . -  97 mg. p e r  100 c c .
U rea C o n c e n t r a t io n  T e s t  -  B efo re  u r e a  2.4# ,2 n d  hour 2 .4 #  
I s o l a t e d  o b s e r v a t i o n s  on u r i n e  -  6 p .m . u r e a  2 .3 #  Mid­
n i g h t ,  & 7 # .
” 2 6 -  G e n e ra l  c o n d i t i o n  u n ch an g e d . C h i ld  a p p a r e n t l y  a m a u r o t i c .
B lood  N .P .N . 67 mg. p e r  100 c c .
” 2 8 -  C h i ld  seems c o n s c io u s  b u t  v e ry  r e s t l e s s .  B lood  N .P .N .
60 mg # .
n 2 9 -  More r e s t f u l .  Sees i n d i s t i n c t l y .  D i u r e s i s .  Oedema l e s s .
* 3 0 -  B lood  N .P .N . 43 mg # .  U rin e  v o l .  2600 c c .  U rea c o n te n t
0 .7 5 #
From t h i s  p o i n t  r a p i d  d a i l y  r e c o v e r y  to o k  p l a c e .
May 15- U rea C o n c e n t r a t io n  T e s t  -  B e fo re :  0 .5 #  1 s t  Hour: 0 .9 #  
2nd: 2 .2 # .
In  t h i s  c a s e ,  on th e  2 5 th  A p r i l  we have  a r e s u l t  from  th e
(16)
u r e a  c o n c e n t r a t i o n  t e s t  w h ic h ,  a c c o r d in g  to  MacLean ,  w ould  p u t  
u ra e m ia  o u t  o f  c o u n t  e n t i r e l y ,  y e t  in  ou r o p in io n  th e  a b s o lu te  
l a c k  o f  r e s p o n s e  to  the e x t r a  dose  o f  u r e a  gave a c e r t a i n  
i n d i c a t i o n  o f  r e n a l  damage, and t h e r e  seems no d o u b t o f  th e  
d i a g n o s i s  o f  u ra e m ia .
Some su ch  c o n s i d e r a t i o n  prompted C a lv e r t  to  d e v is e  h i s  
" r a n g e  o f  u r e a  c o n c e n t r a t i o n  t e s t 11. We have  c a r r i e d  o u t  t h e  
C a l v e r t  t e s t  i n  c o n ju n c t io n  w i t h  th e  MacLean t e s t  on a  l a r g e
number o f  o c c a s io n s  (some o f  th e  r e s u l t s  a r e  g iv e n  i n  th e  
a p p e n d e d /
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appended  l i s t  o f  c a s e s ) , and have come to  th e  c o n c lu s io n  t h a t  
any added  in f o r m a t io n  i t  m ig h t  y i e l d  i s  f u l l y  b a la n c e d  by i t s  
g r e a t e r  e x p e n d i tu r e  in  tim e and c a r e .
We w ould say  t h a t ,  i f  one i s  n o t  c o n te n t  to  r e l y  s l a v i s h l y  
on th e  2nd hour r e a d i n g  o r  a c c e p t  an  e m p ir ic  s t a n d a r d  su ch  as  
2% b u t  w i l l  w e igh  and i n t e r p r e t  th e  r e s u l t s  i n  th e  l i g h t  o f  our 
knowledge o f  k id n e y  f u n c t i o n  a s  e x p re s s e d  in  a two h o u r ly  g ra p h ,  
th e  t e s t  w i l l  p rove  to  g iv e  a l l  t h e  i n f o r m a t io n  th e  a u th o r s  
c la im  f o r  i t .
C o r r e l a t i o n : -  In  t a b l e  V II  we have g ro u p ed  th e  s i x  c a s e s  o f  our 
s e r i e s  i n  w hich  we g o t  a r e s u l t  below 2% f o r  t h e  u r e a  c o n c e n t r a t ­
io n  i n  th e  second  h our sam ple  o f  u r i n e .  We have p o in te d  o u t  
t h a t  th e  f i n d i n g s  i n  some o f  our c a s e s  i n d i c a t e d  a k id n ey  l e s i o n  
th ough  th e  r e s u l t  was over 2%, b u t  f o r  p u rp o se s  o f  c o r r e l a t i o n  we 
p r e f e r  to  take  th o s e  c a s e s  i n  w hich  th e  damage was w e l l  m arked .
Of t h e s e  s i x  c a s e s ,  E .G . was ou r case  o f  r e n a l  d w a rf ism .
In  t h e  c a se  o f  F.McA -  c a se  V -  we g iv e  two o b s e r v a t i o n s .  T h is  
p a t i e n t  was a d m i t t e d  s u f f e r i n g  from  a c u te  n e p h r i t i s  and p r o g r e s s e d  
to  th e  su b a c u te  p a renchy m atous  t y p e .  The f i r s t  o b s e r v a t i o n  
i l l u s t r a t e s  a g a in  t h e  f l a t t e n i n g  o f  th e  c u rv e ,  w i t h  a  se co n d  hou r  
f i g u r e  o f  2%. A t th e  t im e  o f  t h i s  o b s e r v a t i o n ,  th e  k i d n e y s ,  
e v i d e n t l y  w ork ing  a t  t h e i r  f u l l  c a p a c i t y ,  w ere  a b l e  to  k e e p  th e  
b lo o d  N .P .N . w i t h i n  norm al l i m i t s .  At th e  t im e  o f  t h e  second  
o b s e r v a t i o n ,  th e  r e n a l  f u n c t i o n  was s t i l l  f u r t h e r  im p a ire d  and 
th e  N .P .N . had  m ounted .
From a s tu d y  o f  t a b l e  V I I ,  two c o r r e l a t i o n s  s t a n d  o u t  q u i t e  
c l e a r l y .  In  e v e ry  c a s e ,  w here  the  second  hou r  f i g u r e  o f  th e  
u r e a  c o n c e n t r a t i o n  t e s t  i s  u n d e r  2%, (1) t h e r e  i s  an  i n c r e a s e  i n  
th e  b lo o d  N .P .N . ,  and (2) t h e r e  i s  a  poor r e s p o n s e  to  th e  p igm ent 
e x c r e t i o n  t e s t .  T h is  i s  w h a t  one w o u ld  e x p e c t  a s  a l l  t h r e e  se rv e  
to  i n d i c a t e  im p a i re d  r e n a l  f u n c t i o n .
As b e f o r e ,  t h e r e  seems to  be no c o r r e l a t i o n  be tw een  t h i s  
im p a irm en t  and th e  q u a n t i t y  o f  a lbu m in  o r  th e  p re s e n c e  o f  b lo o d
v
i n  th e  u r i n e , th e  b lo o d  p r e s s u r e  f i n d i n g s  o r  th e  p re s e n c e  o f  
oedema.
To sum up th e  r e s u l t s  o f  ou r  e x p e r ie n c e  w i th  th e  u re a  
c o n c e n t r a t i o n  t e s t ,  we would  say  t h a t ,  w i t h  th e  s u b s t i t u t i o n  
o f  th e  u r e a s e  f o r  th e  h yp o b ro m ite  method o f  e s t i m a t i n g  th e  
u r i n a r y  u r e a ,  we have foun d  i t  t h e  m ost s a t i s f a c t o r y  t e s t  o f  
r e n a l  e f f i c i e n c y  o f  any we have t r i e d .  To o b t a i n  th e  f u l l e s t  
in f o r m a t io n  p o s s i b l e ,  i t  sh o u ld  n o t  be u s e d  s im ply  as  a q u ic k  
m ethodp^f a r r i v i n g  a t  an  a p p ro x im a te ly  maximum c o n c e n t r a t i o n  
o f  u r e a  i n  th e  u r i n e ,  b u t  r a t h e r ,  by c o n s id e r in g  th e  u r e a  c o n te n t  
b e f o r e  i n j e c t i o n ,  th e  volume o f  u r i n e  e x c r e t e d  and th e  r a p i d i t y  
and  e x t e n t  o f  th e  r i s e ,  and by f r e q u e n t  r e p e t i t i o n  o f  th e  t e s t ,  
a s  a  means o f  a s s e s s i n g  th e  c o n d i t i o n  o f  th e  k id n e y s  by th e  n a t u r e  
o f  t h e i r  r e s p o n s e  to  th e  a d d i t i o n a l  work imposed by th e  t e s t .
By i t s  u se  we have  shown th e  c lo s e  r e l a t i o n s h i p  t h a t  e x i s t s  
be tw een  th e  power o f  th e  k id n e y s  to  e x c r e t e  u r e a  and th e  l e v e l  
o f  th e  b lo o d  N .P .E .  and have d e m o n s tra te d  a g a in  th e  a b sen ce  o f  
c o r r e l a t i o n  betw een  th e s e  e v id e n c e s  o f  r e n a l  damage and th e  
d e g re e  o f  a lb u m in u r ia  o r  th e  p re s e n c e  o f  oedema.
Pigm ent E x c r e t io n  T e s t .
To d e te rm in e  th e  s t a t e  o f  e x c r e t o r y  f u n c t i o n  o f  t h e  k id n e y s ,  
v a r i o u s  p igm ent t e s t s  have  been  s u g g e s te d  from  tim e  to  t im e ,  th e  m ost 
w id e ly  u s e d  b e in g  t h a t  d e v is e d  by R ow ntree  and  G eragh ty  o f  
Am erica a few y e a r s  a g o .  In  t h e i r  method an  i n t r a m u s c u la r  
i n j e c t i o n  o f  6 mg o f  p h en o lsu jL p h o n ep h th a le in  i s  made d e e p ly  
i n t o  th e  b u t t o c k  and an e s t i m a t e  i s  made by c o l o r i m e t r x 1 o f  th e  
p e r c e n ta g e  o f  th e  p igm ent p a sse d  i n  t h e  u r i n e  i n  2 h o u r s .  In  
ou r  I n v e s t i g a t i o n s  we have u sed  t h i s  t e s t  a s  a r o u t i n e  when 
p r a c t i c a b l e  and we a re  n o t  im p ressed  w i th  i t s  v a lu e ,  a t  any r a t e  
i n  c a s e s  o f  a c u t e  n e p h r i t i s .  The t e s t  i s  u s e l e s s  when b lo o d  i s  
p r e s e n t  i n  th e  u r i n e  and m ust be p o s tp o n e d  t i l l  th e  b lo o d  has 
p r a c t i c a l l y  d i s a p p e a r e d .  T h is  l i m i t s  i t s  f i e l d  o f  u s e f u l n e s s  and  
f o r  t h i s  r e a s o n  th e  r e s u l t  o f  th e  t e s t  i s  n o t  shown in  some o f
ou r  c a s e * .
A g a i r /
A g a in , i n  c a se s  w here th e  u r i n e  c o n ta in s  q u a n t i t i e s  o f
d e b r i s ,  p a r t i c u l a r l y  u r a t e s ,  th e  t e s t  seems to  y i e l d  a low r e s u l t ,
a f a c t  we have found  b o th  in  n e p h r i t i s  and  i n  c o n t r o l  c a s e s .  The
u s u a l l y  a c c e p te d  s t a n d a r d  f o r  n o rm al k id n e y s  i s  60$ and  o v er  f o r
th e  2 h o u r ly  e x c r e t i o n ,  b u t  we c a r r i e d  o u t  t h e  t e s t  i n  a number
o f  c h i l d r e n  s u f f e r i n g  from  d i s e a s e s  o th e r  t h a n  n e p h r i t i s  and g o t
r e s u l t s  v a r y in g  from 40$ to  8 0 $ . Where t h e r e  i s  a l e s i o n  o f  t h e
k id n e y s  one c e r t a i n l y  g e t s  a  lo w ered  r a t e  o f  p igm ent e x c r e t i o n ,
a s  we saw when d i s c u s s i n g  th e  u r e a  c o n c e n t r a t i o n  t e s t .  G iven a
low r e s u l t ,  t h a t  one can  deduce from  t h i s  a l e s i o n  o f  th e  k id n ey
i s  v e ry  d o u b t f u l .  The r a t e  o f  e x c r e t i o n  m ust be m o d if ie d  by
th e  r a t e  o f  a b s o r p t i o n  and  th e  i n d i v i d u a l  r e s p o n s e  t o  a  f o r e i g n
s u b s ta n c e  such  as  p ig m e n t7and th e  e s t i m a t i o n  o f  t h e  q u a n t i t y
e x c r e t e d  i s  c e r t a i n l y  i n f lu e n c e d  by th e  p re s e n c e  o f  o t h e r
c o n s t i t u e n t s  i n  th e  u r i n e .  These c o n s i d e r a t i o n s ,  t a k e n  w i th
th e  f a c t  t h a t  b lo o d  i n  any q u a n t i t y  in  th e  u r i n e  i n v a l i d a t e s  t h e
t e s t ,  s e rv e  to  l i m i t  th e  f i e l d  o f  u s e f u l n e s s  o f  th e  p igm ent
e x c r e t i o n  t e s t  and w3 f e e l  we w ould  l o s e  l i t t l e  o r  n o th in g  i n  
i t
o m i t t i n g / e n t i r e l y  from  o u r  r o u t i n e  i n v e s t i g a t i o n .  *
C o n c lu s io n : -  We s e t  o u t  to  d i s c u s s  c e r t a i n  s ig n s  and  t e s t s  
a s s o c i a t e d  w i t h  n e p h r i t i s  i n  th e  l i g h t  o f  ou r  own f i n d i n g s  i n  
t h e  s e r i e s  o f  tw en ty  s i x  c a se s  ap p en d ed . We c a n n o t  go i n t o  
t h e  h i s t o l o g i c a l  changes i n  th e  k id n e y  a s  o n ly  two o f  t h e  s e r i e s  
d i e d  (one from  pneumonia and  one from  t o n s i l l i t i s )  and  no p o s t  
m ortem  was a l lo w e d .  Nor a r e  we q u a l i f i e d  t o  d e a l  w i t h  th e  
p h y s i c i s t * 8 p a r t  o f  the  s u b j e c t  and d i s c u s s  changes i n  the  
o sm o t ic  v a l u e s  and a c i d - b a s e  b a la n c e  o f  th e  body , a l i n e  a lo n g  
w h ic h  many o b s e r v e r s  b e l i e v e  o u r  n e x t  g r e a t  s t e p  i n  t h e  advance 
o f  o u r  know ledge o f  t h e  k id n e y s  and  k id n ey  d i s e a s e  may be m ade.
We w ould  r e t u r n ,  h ow ever ,  t o  th e  q u e s t i o n  o f  c l a s s i f i c a t i o n  o f  
n e p h r i t i s ,  a s  we f e e l  t h a t  ou r  p e r s o n a l  v iew s have b e en  m o d if ie d  
c o n s i d e r a b ly  a s  th e  r e s u l t  o f  o u r  i n v e s t i g a t i o n s .
A c l a s s i f i c a t i o n  o f  a  d i s e a s e  can  o n ly  j u s t i f y  i t s e l f  i f  t h e
g r e a t  m a j o r i t y  o f  c a s e s  o f  t h a t  d i s e a s e  f a l l  n a t u r a l l y  i n t o  t h e  
d i f f e r e n t /
d i f f e r e n t  c l a s s e s  and do n o t  s p re a d  th e m se lv e s  on th e  b o r d e r  l i n e s  
M oreover, the  v a lu e  o f  th e  c l a s s i f i c a t i o n  i s  enhanced  i f  i t  
sh o u ld  h e l p  to  i n d i c a t e  a l i n e  a lo n g  w hich  t r e a tm e n t  m ig h t  w i th  
a d v a n ta g e  be d i r e c t e d  i n  e a c h  p a r t i c u l a r  t y p e .  Thus, a  c l a s s i f i ­
c a t i o n  b a se d  on th e  a e t i o l o g y  o r  th e  e s s e n t i a l  p a th o lo g y  o f  a 
d i s e a s e  s e r v e s  a d e f i n i t e  p u rp o s e .
Up t i l l  now, no such c l a s s i f i c a t i o n  has b e en  p o s s i b l e  in  
n e p h r i t i s .  The p a t h o l o g i c a l  changes i n  t h e  d i f f e r e n t  s t r u c t u r e s  
o f  th e  k id n e y  have been  u s e d  to  d e te rm in e  such  ty p e s  as  
g l o m e r u la r ,  t u b u l a r  and i n t e r s t i t i a l ,  b u t  i n  p r a c t i c e  i t  i s  
fo u n d  to  be im p o s s ib le  to  c o r r e l a t e  th e  c l i n i c a l  p i c t u r e  w i th  th e  
h i s t o l o g i c a l  c h a n g e s .
A c l a s s i f i c a t i o n  d e p e n d e n t  on th e  im pa irm en t o f  f u n c t i o n a l  
a c t i v i t y  i s  s t i l l  i m p o s s ib l e ,  a s  ou r  knowledge i s  n o t  y e t  
s u f f i c i e n t l y  ad v an ced  f o r  t h a t  p u r p o s e ,  w h i le  a  c l a s s i f i c a t i o n  
on a c l i n i c a l  b a s i s  seems to  d e f e a t  i t s  own end s  i n  t h a t ,  w h a tev e r  
c l a s s i f i c a t i o n  one a d o p t s ,  the q u a l i f i c a t i o n  i s  i n v a r i a b l y  made 
by i t s  o r i g i n a t o r  t h a t  a  g r e a t  many c a s e s  i n  p r a c t i c e  seem to  be 
o f  m ixed t y p e .  The d e s i r e  f o r  c l a s s i f i c a t i o n  a r i s e s  from  th e  
p r o t e a n  d i v e r s i t y  o f  the c l i n i c a l  p i c t u r e ,  b u t  u n t i l  such  
c l a s s i f i c a t i o n  i s  b a se d  on som eth ing  more s o l i d  th a n  th e  p r e -  
dom inence o f  a c l i n i c a l  s i g n  o r  on h i s t o l o g i c a l  changes w h ich  can  
be c o r r e l a t e d  n e i t h e r  w i t h  changes i n  f u n c t i o n  n o r  w i t h  th e  
c l i n i c a l  p i c t u r e ,  i t  w i l l  s e r v e  m e re ly  to  c o n fu s e  t h e  i s s u e .  We 
have no d o u b t t h a t  a s  our  knowledge a d v an ces  a t r u e  c l a s s i f i c a t i o n  
w i l l  e v o lv e ,  p rob ad y  on an a e t i o l o g i c a l  b a s i s ,  w h ich  i s  t h e  o n ly  
r e a l  b a s i s .  M eanw hile , we would t e n t a t i v e l y  a d v a n c e ,  n o t  a 
c l a s s i f i c a t i o n ,  b u t  a  c o n c e p t io n  o f  n e p h r i t i s ,  a s  we see  i t  i n  
c h i l d r e n  a t  any r a t e ,  w h ich  seems to  o f f e r  a s im p le  view o f  th e  
d i s e a s e  and  a t  t h e  same t im e  to  i n d i c a t e  l i n e s  f o r  f u r t h e r  
r e s e a r c h  and f o r  t r e a t m e n t .
In  o u r  e f f o r t s  a t  c o r r e l a t i n g  t h e  v a r i o u s  s ig n s  o f  n e p h r i t i s ,  
we have  fo u n d  t h a t  a  marked d e g re e  o f  a lb u m i n u r i a ,  g e n e r a l  oedema
and  a h ig h  b lo o d  c h o l e s t e r o l  a re  i n v a r i a b l y  a s s o c i a t e d .  Of t h e s e  
t h e /
the  d i s t u r b a n c e  i n  c h o l e s t e r o l  has  no r e l a t i o n s h i p  we know o f 
to  k id n e y  f u n c t i o n .
R e n a l  oedema, though  fo rm e r ly  lo o k ed  on a s  due to  th e  
i n a b i l i t y  o f  th e  k id n ey  to  e x c r e t e  s a l t  and w a t e r ,  has  r e c e n t l y
come t o  be r e g a r d e d  by m ost a u t h o r i t i e s  as o f  e x t r a - r e n a l  o r i g i n .
( 18)
F i s c h e r  v o ic e s  th e  o p in io n  o f  m ost r e c e n t  o b s e r v e r s  when he 
s a y s : -  nThe oedema o b se rv e d  in  n e p h r i t i s  i s  n o t  s e c o n d a ry  to  th e  
l o s s  o f  k id n e y  f u n c t i o n .  Kidney d i s e a s e  does  n o t  l e a d  to  th e  
d ev e lo pm en t o f  oedem a.”
The t h i r d  f e a t u r e  o f  th e  t r i a d ,  a lb u m in u r i a ,  i s  a l s o  coming 
t o  be r e g a r d e d  i n  th e  same l i g h t  as  oedema, t h a t  i s ,  a s  due to  
some l e s i o n  o t h e r  th a n  k id n e y  damage.
On th e  o t h e r  h an d , we have fo u n d  a c lo s e  c o r r e l a t i o n  be tw een  
th e  l e v e l  o f  th e  n o n - p r o t e i n - n i t r o g e n  o f  th e  b lo o d ,  th e  a b i l i t y  
o f  th e  k id n ey  t o  c o n c e n t r a t e  u r e a  and i t s  power to  e x c r e t e  p ig ­
m en t .  Each o f  t h e s e  f e a t u r e s  i s  a s s o c i a t e d  w i t h  damage to  
k id n e y  f u n c t i o n ,  though  we have s u g g e s te d  t h a t  such damage may n o t  
a lw ays e x p l a i n  a l l  o f  th e  i n c r e a s e  i n  th e  b lo o d  N .P .N .
The p re s e n c e  o f  b lo o d  i n  th e  u r i n e  does n o t  seem to  c o r r e l a t e  
w i th  any  o f  th e  o th e r  s ig n s  o f  n e p h r i t i s ,  b u t  one would be  
i n c l i n e d  to  a s s o c i a t e  i t  w i t h  l o c a l  damage t o  th e  k id n e y ,  f o r  I t  
i s  a common and may be th e  o n ly  d i s c o v e r a b le  s i g n  o f  a p r im ary  
i n t e r s t i t i a l  n e p h r i t i s  w h i l e  i t  i s  s a i d  t o  be i n v a r i a b l y  a b s e n t  
in  th e  t y p i c a l  c a s e  o f  n e p h r o s i s  w here  th e  l e s i o n  i s  th o u g h t  t o  
be  e x t r a  o r  p r e - r e n a l .
F i n a l l y  t h e  i n i t i a l  r i s e  i n  b lo o d  p r e s s u r e  a l s o  ev ad es  
e f f o r t s  a t  c o r r e l a t i o n .  One c o n s i d e r a t i o n  w h ich  m igh t h e l p  to  
d e te rm in e  th e  p l a c in g  o f  t h i s  s i g n  i s ,  a g a i n ,  th e  f a c t  t h a t  i t  i s  
n o t  se en  i n  n e p h r o s i s ,  w h i l e  i t  i s  a common f e a t u r e  o f  
i n t e r s t i t i a l  n e p h r i t i s .
We have now a r r i v e d  a t  th e  s t a g e  in  our d i s c u s s i o n  w here  i t  
becomes e v id e n t  t h a t  t h e  f e a t u r e s  o f  n e p h r i t i s  we have c o n s id e r e d  
seem n a t u r a l l y  to f a l l  i n t o  two g ro u p s  -  (1) t h o s e  d e p en d in g  on
a l o c a l  k id n ey  l e s i o n  o r  a t  l e a s t  on i n t e r f e r e n c e  w i th  k id n e y  
f u n c t i o n /
f u n c t i o n ,  and  (2) th o s e  n o t  so d e p e n d e n t  b u t  seem ing r a t h e r  to  
a r i s e  from  some e x t r a - r e n a l  d i s t u r b a n c e ,  p o s s ib l y  a d i s o r d e r  o f 
m e ta b o l ism .
Our c o n c e p t io n  o f  n e p h r i t i s  i s ,  t h a t  i t  i s  a d i s e a s e  
c l i n i c a l l y  n o t  y i e l d i n g  to  c l a s s i f i c a t i o n ,  w h a te v e r  may d iv u lg e  
a e t i o l o g i c a l l y ,  and  t h a t  th e  d i v e r s i t y  o f  ty p e  i s  u n d e r s to o d  a t  
once i f  we c o n c e iv e  th e  d i s e a s e  as: b e in g  due to  two f a c t o r s ,  a 
r e n a l  f a c t o r  and an e x t r a - r e n a l  f a c t o r ,  th e  d i f f e r e n c e s  i n  ty p e  
b e in g  r e p r e s e n t e d  by th e  d i f f e r e n t  p r o p o r t i o n s  i n  w hich  t h e  two 
f a c t o r s  may be p r e s e n t  in  th e  one I n d i v i d u a l  c a s e .
At one end  o f  th e  s e r i e s  i s  th e  c a se  o f  p r im a ry  i n t e r s t i t i a l  
n e p h r i t i s ,  where th e  r e n a l  f a c t o r  a lo n e  seems to  be  in v o lv e d  and 
t h e r e  i s  n e i t h e r  s e v e re  a lb u m in u r ia  n o r  oedema. At th e  o t h e r  
end i s  th e  case  o f  fn e p h r o s i s l , w i t h  no e v id e n c e  o f  im p a ire d  
r e n a l  f u n c t i o n ,  b u t  f e a t u r i n g  oedema, a lb u m in u r ia  and a h ig h  
c h o l e s t e r o l .  Most o f  th e  c a s e s  o f  n e p h r i t i s  we meet w i th  In  
p r a c t i c e  f a l l  i n t o  th e  s e r i e s  somewhere be tw een  th e  two e x t r e m e s ,  
e x h i b i t i n g  as th e y  u s u a l l y  do some d i s t u r b a n c e  c au se d  by e a c h  
f a c t o r .  I f  one w an ted  to  e x p re s s  th e  c o n c e p t io n  d i a g r a m m a t i c a l ly ,  
one m ig h t  u se  some such d e v ic e  as  t h i s : -  L e t  u s  r e p r e s e n t  th e  
r e n a l  f a c t o r  as N and th e  e x t r a - r e n a l  a s  M ( m e t a b o l i c l ) , and  l e t  
u s  u s e  th e  f i g u r e s  up  to  4 as i n d i c e s  o f  th e  d e g re e  o f  i m p l i c a t i o n  
o r  s e v e r i t y .  A m o d e ra te ly  s e v e re  a t t a c k  o f  n e p h r i t i s  in  w h ich  a 
d e g re e  o f  oedema was accom panied  by a b o u t  an e q u a l  im p a irm en t  o f  
k id n ey  f u n c t i o n  w ould  be r e p r e s e n t e d  by N2Mg> a pure  n e p h r o s i s  by 
Ml , 2 , 3 o r 4 , a  *m re  i n t e r s t i t i a l  n e p h r i t i s  by However such
a d ia g ra m m a tic  r e p r e s e n t a t i o n  i s  o n ly  s u g g e s te d  to  i l l u s t r a t e  our 
m eaning and i s  q u i t e  s u p e r f lu o u s  in  p r a c t i c e .  We ad m it  t h a t  our 
c o n c e p t io n  o f  t h e  d i s e a s e  t a k e s  no a c c o u n t  o f  th e  s e p a r a t e  
s t r u c t u r e s  o f  th e  k id n ey  o r  t h e i r  i n d i v i d u a l  f u n c t i o n s  b u t  t h i s  
f a c t ,  w i t h  our p r e s e n t  l a c k  o f  know ledg e , does n o t  seem i n  any 
way to  i n v a l i d a t e  i t s  u s e f u l n e s s .
From th e  p a t h o l o g i c a l  p o i n t  o f  v ie w ,  w h ich  we a p p ro a c h  w i th  
d i f f i d e n c e ,  th e  f a c t s  do n o t  seem to  r u l e  ou r c o n c e p t io n  o u t  o f  
c o u n t /
c o u n t .  The N f a c t o r  i s  r e p r e s e n t e d  by th e  c e l l u l a r ,  p r o l i f e r a t i v e ,  
and f i n a l l y  f i b r o t i c  changes i n  th e  k id n e y ,  w h i l e  th e  M f a c t o r  
i s  seen  i n  t h e  d e g e n e r a t iv e  changes in  th e  t u b u l e s ,  th o u g h t  by 
many t o  be  p a r t  o f  o r  se co n d a ry  to  changes in  o t h e r  sy s te m s  o f  
t h e  b o d y , and  an e x c e s s  o f  l i p o i d s  i n  th e  k id n e y .
In  th e  fo rm er  c a s e ,  th e  f i n a l  s t a g e  i s  t h e  g r a n u la r  k id n e y ,  
t h e  c o lo u r  o f  w h ich  may v a ry  from r e d  to  a lm o s t  w h i te  a c c o rd in g  
t o  th e  d e g re e  t o  w hich  th e  e x t r a - r e n a l  f a c t o r  had  been  in v o lv e d  
in  th e  c o u rs e  o f  th e  d i s e a s e .  The c h a r a c t e r i s t i c  p a t h o l o g i c a l  
p i c t u r e  o f  the  c a t a r r h a l  o r  n e p h r o t i c  case  w i t h  p red o m in an t e x t r a -  
r e n a l  in v o lv e m en t  i s  th e  wl a r g e  w h i te  k id n e y ” w h ich  may o r  may 
n o t  go on to  se c o n d a ry  c o n t r a c t i o n ,  d ep en d in g  on th e  d e g re e  o f  
in v o lv e m en t  o f  t h e  r e n a l  f a c t o r .
(L e t  i t  be U n d e rs to o d  h e re  t h a t  we a re  d e a l i n g  w i t h  n e p h r i t i s  
in  th e  g e n e r a l l y  a c c e p te d  m eaning o f  t h e  t e r m ,  and  n o t  i n c lu d e  su ch  
c o n d i t i o n s  a s  e m b o lic  n e p h r i t i s  o r  f i b r o t i c  k id n e y  se c o n d a ry  t o  
c a r d i o - v a s c u l a r  c h a n g e s .)
When we come to  c o n s id e r ;  th e  d i s e a s e  from  t h e  p o i n t  o f  view 
o f  t r e a t m e n t ,  i t  w ou ld  seem t h a t  o u r  c o n c e p t io n  m ig h t have  i t s  
v a lu e  i n  i n d i c a t i n g  th e  l i n e s  a lo n g  w h ich  ou r e n e r g i e s  s h o u ld  be  
d i r e c t e d *  In  t h e  a b sen c e  o f  s p e c i f i c  t r e a t m e n t ,  our e f f o r t s  a r e  
n e c e s s a r i l y  d i r e c t e d  to w a rd s  rem oving  t h e  o u t s t a n d i n g  d i s a b i l i t i e s  
im posed by th e  d i s e a s e .  T hus, i n  a c a se  w here  th e  e x t r a - r e n a l  
f a c t o r  i s  c h i e f l y  i n v o lv e d ,  ou r  o b j e c t  would be t o  combat th e  
cau se  w h ich  i s  u p s e t t i n g  th e  s a l t  and w a te r  b a la n c e  o f  t h e  body , 
and so  g e t  r i d  o f  th e  oedem a, w h i le  i n  th e  c a s e  in  whieha k id n ey  
damage p r e p o n d e r a te s  o u r  t h e r a p e u t i c  m easu re s  w ould  be d i r e c t e d  
to w a rd s  e n s u r in g  a s  much r e s t  a s  p o s s i b l e  f o r  t h e  damaged k id n e y s ,  
i n  e a c h  c a se  c o n b in in g  o u r  sym ptom atic  t r e a tm e n t  w i t h  an  e f f o r t  t o  
l o c a t e  and  remove any p o s s i b l e  p r im a ry  fo c u s  o f  i n f e c t i o n *  To 
g iv e  a  c o n c r e t e  example o f  how o u r  c o n c e p t io n  m ig h t  be  u s e f u l ,  a  
c a se  o f  pa renchym atous  n e p h r i t i s  may b e n e f i t  from  th e  u s e  o f  a 
h ig h  p r o t e i n  d i e t ,  so  f a r  a s  th e  oedema and o l ig u r ia  a r e  c o n c e rn e d ,
b u t  su c h  a t r e a tm e n t  would  seem t o  be c o n t r a i n d i c a t e d  i f  t h e  r e n a l  
f a c t o r /
f a c t o r  w ere  much i n  e v id e n c e ,  a s  any good i t  m ig h t  do to  th e  
oedem atous s t a t e  w ould  be p a id  f o r  by th e  r i s k  o f  o v e r t a x in g  
a l r e a d y  damaged k id n e y s .
From W hatever a n g le  we view  i t  t h e r e  seems no i n h e r e n t  
f a l l a c y  i n  our c o n c e p t io n  o f  n e p h r i t i s ,  and  we sde no d i f f i c u l t y  
i n  a c c e p t in g  i t  a s  a w ork ing  h y p o th e s i s  t o  e x p l a i n  and  g ro u p  th e  
v a r io u s  c l i n i c a l  p i c t u r e s  assum ed by th e  d i s e a s e *  U n t i l  such  
t im e  as  ou r knowledge o f  th e  a d t i o l o g y  o f  n e p h r i t i s  and o f  t h e  
p r i n c i p l e s  u n d e r ly in g  k id n ey  f u n c t i o n  and  t h e i r  r e l a t i o n s h i p  to  
k id n e y  s t r u c t u r e  i s  more co m p le te  th a n  a t  p r e s e n t ,  we f e e l  t h a t  
ou r  c o n c e p t io n ,  by i t s  c o r r e l a t i o n  o f  c l i n i c a l  and  b io c h e m ic a l  
f i n d i n g s ,  o f f e r s  a  means w hereby  th e  s tu d y  o f  n e p h r i t i s  may be  
s i m p l i f i e d  and some g u id a n c e  o b t a in e d  f o r  th e  c o r r e c t  l i n e  o f  
t r e a t m e n t •
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Urea Concentration test* Pigment* C linical notes 6c*
Before lst*hour*2nd.hour. i
2.4 36 Deoapsaltation 20/9/28*
1.9 2.7 56
1.3 2.7 53 Child improving c lin ic a lly .
1.2 2.9 50
1.2 0*8 2.
1*8
50
24
G lln iea lly , child seems well*
2*2 2.2 57
2.5 63 Child dismissed well 2.11.28
a <i
Vote on 4.10.28 no oedema
1.5 1.7 36 Weight on the 10.10.28. 15.6.K.
1.3 2.5 53
1. 2*8 2.6 50
1.2 0*8 2.5 42 Child seems perfectly well*
2*2 2.2 28 Weight on 12,10.28. 16.3 K*
1. 2.3
1. 2.4 62.5
40
Sent to ooontry to report la ter  
Wot seen since
2*2 2. 2 .
0*2
C.1.9
0.7 0.8
1.1 29
Decapsulation 25/l/29  Pled of 
Pneumonia 12.2.29.
Benal dwarfism*
U.UZ LKvY 1.3 1.3
1.3 
2,1
20
30
45
1.1 2.3 33
3.4 63 Child dismissed well
2.9
1.9
3.3
3.
4.3
50
45
83 Ghlld dismissed w ell
Small eh lld , test not praetleahle*
Child dismissed well*
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Urea Concentration te s t ,  Pigment. C lin ica l Notes Ac.
Before, l s t .h r .  2nd.hr. <&
1.0 3.4 M 1Irreg n la r dism issal 12 days a f te r  admission.
1.1 2. 26 when admitted. S oarla tina l nephritis?
Dismissed w ell.
c. 2.9 0.7 62.5
c. 2.8 1.9 wt. on 24/11/28 -  20.2 k ilo s . B/P 102/52
C. 3.5 1.1
c. 4.16 0.7 51 Dismissed well
Mac. 3.4
c. 2.4 1.2 59 Ho reduotion in  weight.
0 . 3.7 0.6 53
m. 3.6
2.6 2. 53 Hot. 30 -  *faoe le s s  puffy* -  weight 17.6 k ilo s .
Deo. 10 «J*Ho oedema* -  weight 16.3 k ilo 4* Dismissed
w ell.
2.1 2.1
Dismissed well
1.9 1.9 2.1 56 Developed pneumonia shortly  a f te r  admission.
2.2 2.4 2. 71 Temperature f e l l  to normal on 8.12.1926.
c . 2 .5 . 0.8
0. 4.2 0.5 90
M.1.1) 2.8 2.9 Ohlld dismissed w ell.
Developed pneumonia 2 days a f te r  admission.
Temperature f e l l  to normal on 11.12.28. Weight
on 21.12.28 -  12.4 k ilo s .
3.75 3.45 3.
1.9 1.4 2.2 44 Dismissed w ell.
2.5 2.2 2.
Dismissed beeause of ohioken pox in  ward.
T A B L E  1 (ooatd).
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CASE:* y ra . Bat® k ilo s  a».hg. ng. P®r 100 e .e .
*
20.A.C . 1212 12.12.28 30*5 136/70 s lig h t of + ■ 43 333
ankles A
luab&r
r®gioa L,
24.12.26 26.1 Hil - 40
8. 1.29 50
Sl.K.MoH. 2 7. 1.29 12*4 ioc/ t Mild ■r -t* -t- 96 225
G®n®ral
22* 2*29 0®n®ral - ■p +■* 37.5 610
22.A*H* 4 3* 2*29 20.6 10^/70 9Ao® i- •f 46
puffy
11* 2*29 m
-21
23.A.R. 1012 18*2* 29 136/94 H il +• 130 190
25* 2*29 +■ 40 155
12. 3.29 + trac® 46
+ +-
24*1.0* $ 11.4 98/60 Ike® + +■ E.2 48Paffy
25*J.MeD. H 21* 2.29 20*2 130/118 General r  + t f-+- 36
1* 3.29 13.2 96/60 111 43 180
26*A*E* 6 5. 3.29 19.8 10^/60 Puffy + + + 57 150<Dae®
12. 3*29 48
C ontractions:*  "Q* CalYort’s Sang® of ur®a concentration to s t .
"If* MacL®an*s "ur®a odneontration test**
‘•KTP1 Blood non*prot®ia*nitrog®n.
*»• Isbaoh 
••Alt’* Albumin.
Vh®r® ao l®tt®r giY®a under Ur®a Ooaeoatratioa ?®st* Macbiu*s 
always meant.
FaaottQn tftt&a*
Urea Concentration Test. Pigment. G lin ioal Hote* do.
Before* le t.h r*  2nd.hr. jL
-
2. 2.4 2.9 55
2.5 3.2 36
0* 4.2 0.7
2.4 2.5 75 f e lg i t  f e l l  to 10*6 felloe on 16.1*29 d oedema 
returned and ueight ln c rs a te d .S ti l l  under treatment
2*8 1*3 3.
c .
0*
3.4
3.6
3.1
0.6
c* 1*6 1.7
11.1*5 1.5 1.7
2.7 3. 63
c . 3.3
0.9
0.7
2.5
Child died of f o n s i i l i t i e .
c . 2.6 1.6
2.2
0 . 2.2 1.7
0 . 3.2 0.7 26
M* l .S 2 .£
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